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Novel Compounds 

FIELD OF THE INVENTION 

This invention relates to polynucleotides, (herein referred to as "BASB051 
polynucieotide(s)", "BASB057 polynucleotide(s)", "BASB060 polynucleotide(s)", 
"BASB061 polynucleotide(s)", "BASB063 polynucleotide(s)", "BASB065 
polynucleotide(s)", "BASB066 polynucleotide(s)" and "BASB071 polynucleotide(s)"), 
polypeptides encoded by them (referred to herein as "BASB051", "BASB057", 
"BASB060", "BASBOei". "BASB063", "BASB065", "BASB066" and "BASB071" 
respectively or "BASB051 polypeptide(s)", BASB057 polypeptide(s)", BASB060 
polypeptide(s)", BASB06I polypeptide(s)", BASB063 polypeptide(s)", BASB065 
polypeptide(s)", BASB066 polypeptide(s)" and BASB071 poIypeptide(s)" respectively), 
recombinant materials and methods for their production. In another aspect, the invention 
relates to methods for using such polypeptides and polynucleotides, including vaccines 
against bacterial infections. In a further aspect, the invention relates to diagnostic assays for 
detecting infection of certain pathogens. 

BACKGROUND OF THE INVENTION 

Neisseria meningitidis (meningococcus) is a Gram-negative bacterium firequently isolated 
from the human upper respiratory tract. It occasionally causes invasive bacterial diseases 
such as bacteremia and meningitis. The incidence of meningococcal disease shows 
geographical seasonal and annual differences (Schwartz, B., Moore, P.S., Broome, C.V.; Clin. 
Microbiol. Rev. 2 (Supplement), S18-S24, 1989). Most disease in temperate countries is due 
to strains of serogroup B and varies in incidence from 1-10/100,000/year total population 
sometimes reaching higher values (Kaczmarski, E.B. (1997), Commun. Dis. Rep. Rev. 7: 
R55-9, 1 995; Scholten, R.J.P.M., Bijlmer, H.A., Poolman, J.T. et al. Clin. Infect. Dis. 16: 
237-246, 1993; Cruz, C, Pavez, G., Aguilar, E., etal. Epidemiol. Infect. 105: 1 19-126, 1990). 
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Epidemics dominated by serogroup A meningococci, mostly in central Africa, are 
encountered, sometimes reaching levels up to lOOO/l.OO.OOO/year (Schwartz, B., Moore, P.S., 
Broome, C.V. Clin. Microbiol. Rev. 2 (Supplement), S18-S24, 1989). Nearly all cases as a 
whole of meningococcal disease are caused by serogroup A, B, C, W-135 and Y 
meningococci and a tetravalent A, C, W-135, Y polysaccharide vaccine is available (Armand, 
J., Arminjon, F., Mynard, M.C., Lafaix, C, J. Biol. Stand. 10: 335-339, 1982). 

The polysaccharide vaccines are currently being improved by way of chemical conjugating 
them to carrier proteins (Lieberman, J.M., Chiu, S.S., Wong, V.K., et al. JAMA 275 : 1499- 
1503, 1996). 

A serogroup B vaccine is not available, since the B capsular polysaccharide was found to be 
nonimmunogenic, most likely because it shares structural similarity to host components 
(Wyle, F.A„ Aitenstein, M.S., Brandt, M.L. et al. J. Infect Dis. 126: 514-522, 1972; Fume, 
J.M., Leinonen, M., Makela, P.M. Lancet ii.: 355-357, 1983). 

For many yeare efforts have been initiated and carried out to develop meningococcal outer 
membrane based vaccines (de Moraes, J.C., Perkins, B., Camargo, M.C. et al. Lancet 340: 
1074-1078, 1992; Bjune, G., Hoiby, E.A. Gronnesby, J.K. et al. 338: 1093-1096, 1991). Such 
vaccines have demonstrated efficacies from 57% - 85% in older children (>4 years) and 
adolescents. 

Many bacterial outer membrane components are present in these vaccines, such as PorA, 
PorB, Rmp, Opc, Opa, FrpB and the contribution of these components to the observed 
protection still needs futher definition. Other bacterial outer membrane components have been 
defined by using animal or human antibodies to be potentially relevant to the induction of 
protective immunity, such as TbpB and NspA (Martin, D., Cadieux, N., Hamel, J., Brodeux, 
B.R., J. Exp. Med. 185: 1 173-1 183, 1997; Lissolo, L., Maitre-Wilmotte, C, Dumas, p. et al.. 
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Inf. Immun. 63: 884-890, 1995). The mechanisms of protective immimity will involve 
antibody mediated bactericidal activity and opsonophagocytosis. 

A bacteremia animd model has been used to combine all antibody mediated mechanisms 
5 (Saukkonen, K., Leinonen, M., Abdillahi, H. Poohnan, J. T. Vaccine 7: 325-328, 1989). It is 
generally accepted that the late complement component mediated bactericidal mechanism is 
crucial for immunity against meningococcal disease (Ross, S.C, Rosenthal P.J., Berberic, 
H.M., Densen, P. J. Infect. Dis. 155: 1266-1275, 1987). 

10 The frequency of Neisseria meningitidis infections has risen dramatically in the past few 

decades. This has been attributed to the emergence of multiply antibiotic resistant strains and 
an increasing population of people with weakened immune systems. It is no longer 
imcommon to isolate Neisseria meningitidis strains that are resistant to some or all of the 
standard antibiotics. This phenomenon has created an unmet medical need and demand for 

15 new anti-microbial agents, vaccines, dmg screening methods, and diagnostic tests for this 
organism. 

SUMMARY OF THE INVENTION 

20 The present invention relates to B ASB05 1 , B ASB057, BASB060, B ASB06 1 , BASB063, 
BASB065, BASB066, and BASB071, in particular BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066, and BASB071 polypeptides and BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066, and BASB071 
polynucleotides, recombinant materials and methods for their production. In another aspect, 

25 the invention relates to methods for using such polypeptides and polynucleotides, including 
prevention and treatment of microbial diseases, amongst others. In a further aspect, the 
invention relates to diagnostic assays for detecting diseases associated with microbial 
infections and conditions associated with such infections, such as assays for detecting 
expression or activity of BASB051, BASB057, BASB060, BASB061, BASB063, 

30 BASB065, BASB066, and BASB071 polynucleotides or polypeptides. 

3 
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Various changes and modifications within the spirit and scope of the disclosed invention will 
become readily apparent to those skilled in the art from reading the following descriptions 
and from reading the other parts of the present disclosure. 

DESCRIPTION OF THE INVENTION 

The invention relates to BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, 
BASB066, and BASB071 polypeptides and polynucleotides as described in greater detail 
below. The invention relates especially to BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066, and BASB071 having the nucleotide and amino acid 
sequences set out in SEQ ID NO:l,3,5,7,9,ll,13,15 and SEQ ID NO:2,4,6,8,10,12,14,16 
respectively. It is understood that sequences recited in the Sequence Listing below as 
"DNA" represent an exemplification of one embodiment of the invention, since those of 
ordinary skill will recognize that such sequences can be usefiiUy employed in 
polynucleotides in general, including ribopolynucleotides. 

Polypeptides 

In one aspect of the invention there are provided polypeptides of Neisseria meningitidis 
referred to herein as "BASB051", "BASB057", "BASB060", "BASB061", "BASB063", 
"BASB065", "BASB066" and "BASB071", and "BASB051 polypeptides", "BASB057 
polypeptides", "BASB060 polypeptides", "BASB061 polypeptides", "BASB063 
polypeptides", "BASB065 polypeptides", "BASB066 polypeptides", and "BASB071 
polypeptides" as well as biologically, diagnostically, prophylactically, clinically or 
therapeutically useful variants thereof, and compositions comprising the same. 



The present invention further provides for: 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO:2. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 

5 sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 . 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 

10 90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO:2. 

The BASB051 polypeptide provided in SEQ ID NO:2 is the BASB051 polypeptide from 
Neisseria meningitidis strain ATCC 1 3090. 

15 

The invention also provides an immunogenic fragment of a BASB05 1 polypeptide, that is, 
a contiguous portion of the BASB05 1 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO:2. That is to say, the fragment (if necessary when coupled to a carrier) is capable of 

20 raising an immune response which recognises the B ASB05 1 polypeptide. Such an 

immunogenic fragment may include, for example, the BASB051 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB05 1 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 

25 at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO:2 over the 
entire length of SEQ ID N0:2. 

The present invention further provides for: 



5 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID N0:4. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID N0:3 over the entire length of SEQ ID NO:3. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO:4 

The BASB057 polypeptide provided in SEQ ID NO:4 is the BASB057 polypeptide from 
Neisseria meningitidis strain ATCC 13090. 

The invention also provides an immunogenic fragment of a BASB057 polypeptide, that is, 
a contiguous portion of the BASB057 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO:4. That is to say, the fragment (if necessary when coupled to a carrier) is capable of 
raising an immune response which recognises the BASB057 polypeptide. Such an 
immunogenic fragment may include, for example, the BASB057 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB057 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 
at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO:4 over the 
entire length of SEQ ID NO:4. 



The present invention further provides for: 



wo 00/42191 




PCT/EPOO/00135 



(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO: 6. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 

5 sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO:5 over the entire length of SEQ ID NO:5. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 

10 90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO:6 

The BASB060 polypeptide provided m SEQ ID NO:6 is the BASB060 polypeptide from 
Neisseria meningitidis strain ATCC13090. 

15 

The invention also provides an immimogenic fragment of a BASB060 polypeptide, that is, 
a contiguous portion of the BASB060 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO:6. That is to say, the fragment (if necessary when coupled to a carrier) is capable of 

20 raising an immune response which recognises the BASB060 polypeptide. Such an 

immunogenic fragment may include, for example, the B ASB060 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB060 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 

25 at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO:6 over the 
entire length of SEQ ID NO:6. 

The present invention further provides for: 



7 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO:8. 

(b) a pol>peptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID N0:7 over the entire length of SEQ ID NO:7. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID N0:8 

The BASB061 polypeptide provided in SEQ ID NO:8 is the BASB061 polypeptide from 
Neisseria meningitidis strain ATCC 1 3090. 

The invention also provides an immunogenic fragment of a BASB061 polypeptide, that is, 
a contiguous portion of the BASB061 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO:8. That is to say, the fragment (if necessary when coupled to a carrier) is capable of 
raising an immune response which recognises the BASB061 polypeptide. Such an 
immunogenic fragment may include, for example, the BASB061 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB061 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 
at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO:8 over the 
entire length of SEQ ID NO:8. 

The present invention further provides for: 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO: 10. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 

5 sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO:9 over the entire length of SEQ ID NO:9. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 

10 90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO: 10 

The BASB063 polypeptide provided in SEQ ID NO: 10 is the BASB063 polypeptide from 
Neisseria meningitidis strain ATCC 1 3090. 

15 

The invention also provides an immunogenic fragment of a B ASB063 polypeptide, that is, 
a contiguous portion of the BASB063 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO: 1 0. That is to say, the fragment (if necessary when coupled to a carrier) is capable 

20 of raising an immune response which recognises the BASB063 polypeptide. Such an 

immunogenic fragment may include, for example, the BASB063 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB063 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 

25 at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO: 10 over the 
entire length of SEQ ID NO: 10. 

The present invention further provides for: 



9 



wo 00/42191 




PCT/EPOO/00135 



(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO: 12. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO: 1 1 over the entire length of SEQ ID NO: 1 1 . 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO: 12 

The BASB065 polypeptide provided in SEQ ID NO: 12 is the BASB065 polypeptide from 
Neisseria meningitidis strain ATCC 13090. 

The invention also provides an immunogenic fragment of a BASB065 polypeptide, that is, 
a contiguous portion of the BASB065 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO: 12. That is to say, the fragment (if necessary when coupled to a carrier) is capable 
of raising an immune response which recognises the BASB065 polypeptide. Such an 
immunogenic fragment may include, for example, the BASB065 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB065 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 
at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO: 12 over the 
entire length of SEQ ID NO: 12. 

The present invention further provides for: 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO: 14. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 

5 sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO: 13 over the entire length of SEQ ID NO: 13. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 

10 90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO: 14 

The BASB066 polypeptide provided in SEQ ID NO: 14 is the BASB066 polypeptide from 
Neisseria meningitidis strain ATCC 13090. 

15 

The invention also provides an immunogenic fragment of a BASB066 polypeptide, that is, 
a contiguous portion of the BASB066 polypeptide which has the same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO: 14. That is to say, the fragment (if necessary when coupled to a carrier) is capable 

20 of raising an immune response which recognises the B ASB066 polypeptide. Such an 

immunogenic fragment may include, for example, the BASB066 polypeptide lacking anN- 
terminal leader sequence, and/or a transmembrane domain and/or a C-temiinal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB066 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 

25 at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO: 14 over the 
entire length of SEQ ID NO: 14. 

The present invention further provides for: 

11 
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(a) an isolated polypeptide which comprises an amino acid sequence which has at least 
85% identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% or exact identity, to that of SEQ ID NO:16. 

(b) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence which has at least 85% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, even more preferably at least 97-99% or exact identity to 
SEQ ID NO: 15 over the entire length of SEQ ID NO: 15. 

(c) a polypeptide encoded by an isolated polynucleotide comprising a polynucleotide 
sequence encoding a polypeptide which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity, to the amino acid sequence of SEQ ID NO: 16 

The BASB071 polypeptide provided in SEQ ID NO:16 is the BASB071 polypeptide from 
Neisseria meningitidis strain ATCC 13090. 

The invention also provides an immunogenic fragment of a BASB071 polypeptide, that is, 
a contiguous portion of the BASB071 polypeptide which has die same or substantially the 
same immunogenic activity as the polypeptide comprising the amino acid sequence of SEQ 
ID NO: 16. That is to say, the fragment (if necessary when coupled to a carrier) is capable 
of raising an immune response which recognises the BASB071 polypeptide. Such an 
immunogenic fragment may include, for example, the BASB071 polypeptide lacking an N- 
terminal leader sequence, and/or a transmembrane domain and/or a C-terminal anchor 
domain. In a preferred aspect the immunogenic fragment of BASB071 according to the 
invention comprises substantially all of the extracellular domain of a polypeptide which has 
at least 85% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to that of SEQ ID NO: 16 over the 
entire length of SEQ ID NO: 1 6. 



A fragment is a polypeptide having an amino acid sequence that is entirely the same as part 
but not all of any amino acid sequence of any polypeptide of the invention. As with 
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BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 and 
BASB071 polypeptides, fragments may be "free-standing;" or comprised within a larger 
polypeptide of which they form a part or region, most preferably as a single continuous region 
in a single larger polypeptide. 

5 

Preferred fragments include, for example, truncation polypeptides having a portion of an 
amino acid sequence of SEQ ID NO:2,4,6,8,10,12,14,16 or of variants thereof, such as a 
continuous series of residues that includes an amino- and/or carboxyl-terminal amino acid 
sequence. Degradation forms of the polypeptides of the invention produced by or in a host 

10 cell are also preferred. Further preferred are fragments characterized by structural or 
functional attributes such as fragments that comprise alpha-helix and alpha-helix forming 
regions, beta-sheet and beta-sheet-forming regions, turn and tum-forming regions, coil and 
coil-forming regions, hydrophilic regions, hydrophobic regions, alpha amphipathic regions, 
beta amphipathic regions, flexible regions, surface-forming regions, substrate binding region, 

15 and high antigenic index regions. 

Further preferred fragments include an isolated polypeptide comprising an amino acid 
sequence having at least 15, 20, 30, 40, 50 or 100 contiguous amino acids from the amino 
acid sequence of SEQ ID NO:2,4,6,8,10,12,14,16 or an isolated polypeptide comprising an 
20 amino acid sequence having at least 15, 20, 30, 40, 50 or 100 contiguous amino acids 
truncated or deleted from the ammo acid sequence of SEQ ID NO:2,4,6,8,10,12,14,16. 

Fragments of the polypeptides of the invention may be employed for producing the 
corresponding full-length polypeptide by peptide synthesis; therefore, these figments may 
25 be employed as intermediates for producing the full-length polypeptides of the invention. 

Particularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 amino acids are 
substituted, deleted, or added in any combination. 



13 



wo 00/42191 




PCT/EPOO/00135 



The polypeptides, or immunogenic fragments, of the invention may be in the form of the 
"manire" protein or may be a part of a larger protein such as a precursor or a fiision 
protein. It is often advantageous to include an additional amino acid sequence which 
contains secretory or leader sequences, pro-sequences, sequences which aid in 
purification such as multiple histidine residues, or an additional sequence for stability 
during recombinant production. Furthemiore, addition of exogenous polypeptide or lipid 
tail or polynucleotide sequences to increase the immunogenic potential of the final 
molecule is also considered. 



In one aspect, the invention relates to genetically engineered soluble fusion proteins 
comprising a polypeptide of the present invention, or a fragment thereof, and various 
portions of the constant regions of heavy or light chains of immunoglobulins of various 
subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the constant part of 
the heavy chain of human IgG, particularly IgGl, where fusion takes place at the hinge 
region. In a particular embodiment, the Fc part can be removed simply by incorporation 
of a cleavage sequence which can be cleaved with blood clotting factor Xa. 

Furthermore, this invention relates to processes for the preparation of these fusion 
proteins by genetic engineering, and to the use thereof for drug screening, diagnosis and 
therapy. A further aspect of the invention also relates to polynucleotides encoding such 
fusion proteins. Examples of fusion protein technology can be found in International 
Patent Application Nos. W094/29458 and W094/22914. 



The proteins may be chemically conjugated, or expressed as recombinant fusion proteins 
allowing increased levels to be produced in an expression system as compared to non- 
fused protein. The fusion partner may assist in providing T helper epitopes 
(immunological fiision partaer), preferably T helper epitopes recognised by humans, or 
assist in expressing the protein (expression enhancer) at higher yields than the native 
recombinant protein. Preferably the fiision partner will be both an immunological fiision 
partner and expression enhancing parmer. 
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Fusion partners include protein D from Haemophilus influenzae and the non-structural 
protein from influenzae virus, NSl (hemagglutinin). Another fusion partner is the protein 
known as LytA. Preferably the C terminal portion of the molecule is used. LytA is 
derived from Streptococcus pneumoniae v/hxch synthesize an N-acetyl-L-alanine 
amidase, amidase LytA, (coded by the lytA gene {Gene, 43 (1986) page 265-272}) an 
autolysin that specifically degrades certain bonds in the peptidoglycan backbone. The C- 
terminal domain of the LytA protein is responsible for the affinity to the choline or to 
some choline analogues such as DEAE. This property has been exploited for the 
development of E.coli C-LytA expressing plasmids useful for expression of fusion 
proteins. Purification of hybrid proteins containing the C-LytA fragment at its amino 
terminus has been described {Biotechnology: 10, (1992) page 795-798}. It is possible to 
use the repeat portion of the LytA molecule found in the C terminal end starting at 
residue 178, for example residues 188 - 305. 

The present invention also includes variants of the aforementioned polypeptides, that is 
polypeptides that vary from the referents by conservative amino acid substitutions, whereby 
a residue is substituted by another v^th like characteristics. Typical such substitutions are 
among Ala, Val, Leu and He; among Ser and Thr; among the acidic residues Asp and Glu; 
among Asn and Gki; and among the basic residues Lys and Arg; or aromatic residue^ Phe v 
and Tyr. 

Polypeptides ofthe present invention can be prepared in any suitable maimer. Such 
polypeptides include isolated naturally occurring polypeptides, recombinantly produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a 
combination of these methods. Means for preparing such polypeptides are well understood 
in the art. 

It is most preferred that a polypeptide of the invention is derived from Neisseria meningitidis, 
however, it may preferably be obtained from other organisms of the same taxonomic genus. 
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A polypeptide of the invention may also be obtained, for example, from organisms of the 
same taxonomic family or order. 

Polynucleotides 

It is an object of the invention to provide polynucleotides that encode BASB05 1 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB051. 

In a particularly preferred embodiment of the invention the polynucleotide comprises a region 
encoding BASB05 1 polypeptides comprising a sequence set out in SEQ ID NO: 1 which 
includes a full length gene, or a variant thereof 

The BASB051 polynucleotide provided in SEQ ID NO:l is the BASB051 polynucleotide 
from Neisseria meningitidis strains ATCC13090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing B ASB05 1 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB051 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the mvention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a B ASB05 1 polypeptide having a deduced amino acid sequence of 
SEQ ID NO:2 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB051 
polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO:2 or a variant thereof 
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Using the infomiation provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO:l a polynucleotide of the invention encoding BASB051 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO: I 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E.coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 17-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a full length gene sequence. 
Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING. A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO: 1 was discovered in a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO: 1 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID NO:2 
with a deduced molecular weight that can be calculated using amino acid residue molecular 
weight values well known to those skilled in the art. 
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The polynucleotide of SEQ ID NO:l, between the start codon at nucleotide number 1 and the 
stop codon which begins at nucleotide number 802 of SEQ ID NO: 1, encodes the polypeptide 
of SEQ ID N0:2. 

In a further aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 

(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO: 1 over the entire length of SEQ ID NO: 1 ; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO:2 over the entire length of SEQ ID N0:2. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65°C and an SDS 
concentration from 0.1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO: 1 or a fragment thereof; and isolating a full-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO: 1 . Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 
sequence for a mature polypeptide or a fragment in reading frame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
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rho-dependent and rho-independent termination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
et al, Proc. Natl Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et aL, 
Cell 37: 767 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB051 polypeptide of SEQ ID NO:2 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 801 of SEQ ID 
NO: 1 . Alternatively it may be a sequence, w^hich as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:2. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB051 havmg an amino acid sequence set out in SEQ ID NO:2, The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
mtegrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO:2, 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length polynucleotides of the invention. 
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Further particularly preferred embodiments are polynucleotides encoding BASB051 variants, 
that have the amino acid sequence of BASB051 polypeptide of SEQ ID NO:2 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
substitutions, additions and deletions, that do not alter the properties and activities of 
BASB051 polypeptide. 



Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB051 polypeptide having 
an amino acid sequence set out in SEQ ID NO:2 and polynucleotides that are complementary 
to such polynucleotides. In this regard, polynucleotides at least 90% identical over their entire 
length to the same are particularly preferred, and among these particularly preferred 
polynucleotides, those with at least 95% are especially preferred. Furthermore, those with at 
least 97% are highly preferred among those with at least 95%, and among these those with at 
least 98% and at least 99% are particularly highly preferred, with at least 99% being the more 
preferred. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
IDNO:l. 



In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB051 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO:l. 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, die terms "stringent conditions" and "stringent hybridization conditions" mean 
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hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42*^0 in a solution comprising: 50% formamide, 5x SSC (150mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
followed by washing the hybridization support in O.lx SSC at about 65°C. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et aL, Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO: 1 under stringent hybridization conditions 
with a probe having the sequence of said polynucleotide sequence set forth in SEQ ID 
NO:l or a fragment thereof; and isolating said polynucleotide sequence. Fragments useful 
for obtaining such a polynucleotide include, for example, probes and primers fully 
described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB051 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB051 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
prefenred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 
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A coding region of a BASB051 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:l to synthesize an oligonucleotide probe. A labeled oligonucleotide 
having a sequence complementary to that of a gene of the invention is then used to screen a 
library of cDNA, genomic DNA or mRNA to detemiine which members of the library the 
probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB057 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB057. 

5 In a particularly preferred embodiment of the mvention the polynucleotide comprises a region 
encoding BASB057 polypeptides comprising a sequence set out in SEQ ID NO:3 which 
includes a full length gene, or a variant thereof. 

The BASB057 polynucleotide provided in SEQ ID N0:3 is the BASB057 polynucleotide 
10 from Neisseria meningitidis strains ATCC 1 3090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB057 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB057 polypeptides and polynucleotides, including, for 
15 example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodunents of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

20 Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB057 polypeptide having a deduced amino acid sequence of 
SEQ ID NO:4 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB057 
25 polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO:4 or a variant thereof. 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO:3 a polynucleotide of the invention encoding BASB057 polypeptide may be obtained 
30 using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fiagments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO:3 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E.coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a I7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a fiill length gene sequence. 
Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING. A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a frill length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
■ID NO:3 was discovered in a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID N0:3 contains an open reading fi^e 
encoding a protein having about the number of amino acid residues set forth in SEQ ID NO:4 
with a deduced molecular weight that can be calculated using amino acid residue molecular 
weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO:3, between the start codon at nucleotide number 1 and the 
stop codon which begins at nucleotide number 1402 of SEQ ID NO:3, encodes the 
polypeptide of SEQ ID NO:4. 

In a fiirther aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID N0:3 over the entire length of SEQ ID NO:3; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO:4 over the entire length of SEQ ID NO:4. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65°C and an SDS 
concentration from 0. 1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID N0:3 or a fragment thereof; and isolating a full-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO:3. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 
sequence for a mature polypeptide or a fragment in reading frame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
rho-dependent and rho-independent termination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et al. Proa Natl. Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et aL, 
Cell 37: 767 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB057 polypeptide of SEQ ID NO:4 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 1401 of SEQ 
ID N0:3. Altematively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:4. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB057 having an amino acid sequence set out in SEQ ID NO:4. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding die polypeptide (for example, polynucleotides intermpted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO:4. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding BASB057 variants, 
that have the amino acid sequence of BASB057 polypeptide of SEQ ID NO:4 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substimtions, additions and deletions, that do not alter the properties and activities of 
BASB057 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB057 polypeptide having 
an amino acid sequence set out in SEQ ID NO:4 and polynucleotides that are complementary 
to such polynucleotides. In tiiis regard, polynucleotides at least 90% identical over their entire 
lengtii to the same are particularly preferred, and among these particularly preferred 
polynucleotides, tiiose witii at least 95% are especially preferred. Furthermore, those witii at 
least 97% are highly preferred among those with at least 95%, and among these those witii at 
least 98% and at least 99% are particularly highly preferred, witii at least 99% being tiie more 
preferred. 



Preferred embodiments are polynucleotides encoding polypeptides tiiat retain substantially 
tiie same biological function or activity as tiie mature polypeptide encoded by a DNA of SEQ 
ID NO:3. 

In accordance witfi certain preferred embodiments of tiiis invention tiiere are provided 
polynucleotides tiiat hybridize, particularly under stringent conditions, to BASB057 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO:3. 

The invention fimher relates to polynucleotides tiiat hybridize to tiie polynucleotide 
sequences provided herein. In tiiis regard, tiie invention especially relates to polynucleotides 
tiiat hybridize under stringent conditions to tiie polynucleotides described herein. As herein 
used, tiie terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if tiiere is at least 95% and preferably at least 97% identity 
between tiie sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (150mM 
NaCl, t5mM tiisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in O.lx SSC at about 65°C. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et al.. Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO:3 under stringent hybridization conditions 
with a probe having the sequence of said poljoiucleotide sequence set forth in SEQ ID 
NO:3 or a fragment thereof; and isolating said polynucleotide sequence. Fragments useful 
for obtaining such a polynucleotide include, for example, probes and primers fully 
described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB057 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB057 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB057 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:3 to synthesize an oligonucleotide probe. A labeled oligonucleotide 
having a sequence complementary to that of a gene of the invention is then used to screen a 
library of cDNA, genomic DNA or mRNA to determine which members of the library the 
probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB060 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB060. 



5 In a particularly preferred embodiment of the invention the polynucleotide comprises a region 
encoding BASB060 polypeptides comprising a sequence set out in SEQ ID NO:5 which 
includes a full length gene, or a variant thereof. 

The BASB060 polynucleotide provided in SEQ ID NO:5 is the BASB060 polynucleotide 
10 from Neisseria meningitidis strains ATCC13090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB060 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB060 polypeptides and polynucleotides, including, for 
15 example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same, 

20 Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB060 polypeptide having a deduced amino acid sequence of 
SEQ ID NO:6 and polynucleotides closely related thereto and variants thereof. 

In another particularly preferred embodiment of the invention there is a BASB060 
25 polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO:6 or a variant thereof. 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO: 5 a polynucleotide of the invention encoding BASB060 polypeptide may be obtained 
30 using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a fiill length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO:5 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E,coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 1 7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a frill length gene sequence. 
Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING, A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtam 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO:5 was discovered m a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO:5 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID NO:6 
with a deduced molecular weight that can be calculated using amino acid residue molecular 
weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO:5, between the start codon at nucleotide number 1 and the 
stop codon which begins at nucleotide number 4 1 8 of SEQ ID NO:5, encodes the polypeptide 
ofSEQIDNO:6, 

In a fiirther aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID N0:5 over the entire length of SEQ ID NO:5; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
5 more preferably at least 90% identity, yet more preferably at least 95% identity, even 

more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO:6 over the entire length of SEQ ID NO:6. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
10 orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate Ubrary under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65°C and an SDS 
concentration from 0.1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO:5 or a fragment thereof; and isolating a ftiU-length gene and/or 
15 genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO:5. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 

20 sequence for a mature polypeptide or a firagment in reading frame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-codmg sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 

25 rho-dependent and rho-independent termination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fiised 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 

30 a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et aL, Proc, Natl Acad ScL USA 86: 821-824 (1989), or an HA peptide tag (Wilson et al. 
Cell 37: 161 (1984), both of which may be useful in purifying polypeptide sequence fiised to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a stmctural gene and its naturally associated sequences that control gene 
expression. 



The nucleotide sequence encoding BASB060 polypeptide of SEQ ID NO:6 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 417 of SEQ ID 
NO: 5, Alternatively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:6. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB060 having an amino acid sequence set out in SEQ ID NO:6. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorgani2ation) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO:6. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length poljmucleotides of the invention. 



Further particularly preferred embodiments are polynucleotides encoding BASB060 variants, 
that have the amino acid sequence of BASB060 polypeptide of SEQ ID NO:6 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substitutions, additions and deletions that do not alter the properties and activities of 
BASB060 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
5 identical over their entire length to a polynucleotide encoding BASB060 polypeptide having 
an amino acid sequence set out in SEQ ID NO:6 and polynucleotides that are complementary 
to such polynucleotides. In this regard, polynucleotides at least 90% identical over their entire 
length to the same are particularly preferred, and among these particularly preferred 
polynucleotides, those with at least 95% are especially preferred. Furthermore, those with at 
10 least 97% are highly preferred among those with at least 95%, and among these those with at 
least 98% and at least 99% are particularly highly preferred, with at least 99% being the more 
preferred. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
15 the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
IDNO:5. 

In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to B ASB060 
20 polynucleotide sequences, such as those polynucleotides in SEQ ID NO:5. 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 

25 used, the terms "stringent conditions" and "stringent hybridization conditions" mean 

hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (150mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 

30 10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0.1 x SSC at about 65^*0. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et aL, Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO:5 under stringent hybridization conditions 
with a probe having the sequence of said polynucleotide sequence set forth in SEQ ID 
NO:5 or a fragment thereof; and isolating said polynucleotide sequence. Fragments useful 
for obtaining such a polynucleotide include, for example, probes and primers fully 
described elsewhere herein. 



As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB060 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB060 gene. Such probes generally v^U comprise at least 1 5 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 



A coding region of a BASB060 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:5 to synthesize an oligonucleotide probe. A labeled oligonucleotide 
having a sequence complementary to that of a gene of the invention is then used to screen a 
library of cDNA, genomic DNA or mRNA to determine which members of the library the 
probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB06 1 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB061. 

In a particularly preferred embodiment of the invention the polynucleotide comprises a rei 
encoding BASB061 polypeptides comprising a sequence set out in SEQ ID N0:7 which 
includes a full length gene, or a variant thereof. 

The BASB061 polynucleotide provided in SEQ ID NO:7 is the BASB061 polynucleotide 
from Neisseria meningitidis strains ATCC13090. 



As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB061 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB061 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribo2yme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnosticaUy, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB061 polypeptide having a deduced amino acid sequence of 
SEQ ID NO:8 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB061 
polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO:8 or a variant thereof. 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
N0:7 .a polynucleotide of the invention encoding BASB061 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO:7 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E,coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 1 7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a full length gene sequence. 
Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING. A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO:7 was discovered in a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO:7 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID NO: 8 
with a deduced molecular weight that can be calculated using amino acid residue molecular 
weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO:7, between the start codon at nucleotide number 1 and the 
stop codon which begins at nucleotide number 514 of SEQ ID NO:7, encodes the polypeptide 
of SEQ ID NO:8. 

In a fiirther aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO:7 over the entire length of SEQ ID NO:7; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO:8 over the entire length of SEQ ID NO:8. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65°C and an SDS 
concentration from 0. 1-1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO:7 or a fragment thereof; and isolating a fiiU-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO:7. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 
sequence for a mature polypeptide or a fragment in reading fr^e with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
rho-dependent and rho-independent teraiination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et ai, Proc. Natl Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et ai. 
Cell 37: 767 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB061 polypeptide of SEQ ID NO:8 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 513 of SEQ ID 
NO: 7. Alternatively it may be a sequence, which as a resuh of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:8. 
The temi "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB061 having an amino acid sequence set out in SEQ ID NO:8. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO:8. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize fiill- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding BASB061 variants, 
that have the amino acid sequence of BASB061 polypeptide of SEQ ID NO: 8 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substitutions, additions and deletions that do not alter the properties and activities of 
BASB061 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB061 polypeptide having 
an amino acid sequence set out in SEQ ID NO:8 and polynucleotides that are complementary 
to such polynucleotides. In this regard, polynucleotides at least 90% identical over their entire 
length to the same are particularly preferred, and among these particularly preferred 
polynucleotides, those with at least 95% are especially preferred. Furtheraiore, those with at 
least 97% are highly preferred among those with at least 95%, and among these those with at 
least 98% and at least 99% are particularly highly preferred, with at least 99% being the more 
preferred. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
ID NO:7. 

In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB061 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO: 7. 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, the terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences, A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (150mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0. Ix SSC at about 65°C. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et aL, Molecular 
Cloning: A Laboratory Manual, Second Edition. Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO:7 under stringent hybridization conditions 
v^th a probe having the sequence of said polynucleotide sequence set forth in SEQ ID 
NO:7 or a fragment thereof; and isolating said polynucleotide sequence. Fragments useful 
for obtaining such a polynucleotide include, for example, probes and primers fully 
described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate fiill-length cDNAs and genomic clones encoding BASB061 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB061 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB061 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:7 to synthesize an oligonucleotide probe. A labeled oligonucleotide 
having a sequence complementary to that of a gene of the invention is then used to screen a 
library of cDNA, genomic DNA or mRNA to determine which members of the library the 
probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB063 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB063. 

In a particularly preferred embodunent of the invention the polynucleotide comprises a region 
encoding BASB063 polypeptides comprising a sequence set out in SEQ ID NO:9 which 
includes a full length gene, or a variant thereof. 

The BASB063 polynucleotide provided in SEQ ID NO:9 is the BASB063 polynucleotide 
from Neisseria meningitidis strains ATCC 13090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing B ASB063 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB063 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB063 polypeptide having a deduced amino acid sequence of 
SEQ ID NO: 10 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB063 
polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO: 10 or a variant thereof 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
N0:9 a polynucleotide of the invention encoding BASB063 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO:9 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E.coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 1 7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a full length gene sequence. 
Conveniently, such sequencing is performed, for example, using denamred double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING. A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO:9 was discovered in a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO:9 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID 
NO: 10 with a deduced molecular weight that can be calculated using amino acid residue 
molecular weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO:9, between the start codon at nucleotide number 1 and die 
stop codon which begins at nucleotide number 814 of SEQ ID NO:9, encodes the polypeptide 
ofSEQIDNOrlO. 

In a further aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO:9 over the entire length of SEQ ID NO:9; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO: 1 0 over the entire length of SEQ ID NO: 1 0. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65''C and an SDS 
concentration from 0.1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO:9 or a fragment thereof; and isolating a fiill-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO:9. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 
sequence for a mature polypeptide or a fragment in reading frame with another coding 
sequence, such as a sequence encodmg a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
rho-dependent and rho-independent termination signals), rlbosome binding sites. Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et al, Proc. Natl Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et ai. 
Cell 37: 767 (1984), both of which may be useful in purifying polypeptide sequence fiised to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB063 polypeptide of SEQ ID NO: 10 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 813 of SEQ ID 
NO:9. Alternatively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO: 10. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB063 having an amino acid sequence set out in SEQ ID NO: 10. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA edituig or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO: 10. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding B ASB063 variants, 
that have the amino acid sequence of BASB063 polypeptide of SEQ ID NO: 10 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially prefen-ed among these are silent 
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substitutions, additions and deletions that do not alter the properties and activities of 
BASB063 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB063 polypeptide having 
an amino acid sequence set out in SEQ ID NO: 10 and polynucleotides that are 
complementary to such polynucleotides. In this regard, polynucleotides at least 90% identical 
over their entire length to the same are particularly preferred, and among these particularly 
preferred polynucleotides, those with at least 95% are especially preferred. Furthermore, 
those with at least 97% are highly preferred among those with at least 95%, and among these 
those with at least 98% and at least 99% are particularly highly preferred, with at least 99% 
being the more preferred. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
IDNO:9. 

In accordance with certain preferred embodiments of this mvention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB063 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO:9. 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, the terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (l50mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0. Ix SSC at about 65*^0. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et al. Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO:9 under stringent hybridization conditions 
with a probe having the sequence of said polynucleotide sequence set forth in SEQ ID 
NO: 9 or a fragment thereof; and isolating said polynucleotide sequence. Fragments useful 
for obtaining such a polynucleotide include, for example, probes and primers fiilly 
described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB063 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB063 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB063 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:9 to synthesize an oligonucleotide probe. A labeled oligonucleotide 
having a sequence complementary to that of a gene of the invention is then used to screen a 
library of cDNA, genomic DNA or mRNA to determine which members of the library the 
probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB065 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB065. 

In a particularly preferred embodiment of the invention the polynucleotide comprises a regie 
encoding BASB065 polypeptides comprising a sequence set out in SEQ ID NO: 1 1 which 
includes a full length gene, or a variant thereof 

The BASB065 polynucleotide provided in SEQ ID NO: 1 1 is the BASB065 
polynucleotide from A^e/5J-e/-/fl OTemn^///<i/j strains ATCC 13090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB065 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB065 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs. genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnostically, 
prophylactically, cUnically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a B ASB065 polypeptide having a deduced amino acid sequence of 
SEQ ID NO: 12 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB065 
polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO: 12 or a variant thereof 

Usmg the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO: 1 1 a polynucleotide of the invention encoding BASB065 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO:l 1 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E^coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 17-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a full length gene sequence. 
Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING, A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO: 1 1 was discovered in a DNA library derived from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO:l 1 contams an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID 
NO: 12 with a deduced molecular weight that can be calculated using amino acid residue 
molecular weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO:l 1, between the start codon at nucleotide number 1 and 
the stop codon which begins at nucleotide number 715 of SEQ ID NO:l I, encodes the 
polypeptide of SEQ ID NO: 12. 

In a ftirther aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO: 1 1 over the entire length of SEQ ID NO: 1 1 ; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
5 more preferably at least 90% identity, yet more preferably at least 95% identity, even 

more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO; 12 over the entire length of SEQ ID NO: 12. 

A polynucleotide encodmg a polypeptide of the present invention, including homologs and 
10 orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65°C and an SDS 
concentration from 0.1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO: 1 1 or a fragment thereof; and isolating a full-length gene and/or 
15 genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO: 1 1 . Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 

20 sequence for a mature polypeptide or a fragment in reading frame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 

25 rho-dependent and rho-independent termination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fiised 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 

30 a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et ai, Proc. Natl Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et al. 
Cell 37: 161 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB065 polypeptide of SEQ ID NO: 12 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 714 of SEQ ID 
NO: 1 1 . Altematively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO: 12. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB065 having an amino acid sequence set out in SEQ ID NO: 12. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides mterrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO: 12. 
Fragments of polynucleotides of the invention may be losed, for example, to synthesize full- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding BASB065 variants, 
that have the amino acid sequence of BASB065 polypeptide of SEQ ID NO: 12 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substitutions, additions and deletions, that do not alter the properties and activities of 
BASB065 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB065 polypeptide having 
an amino acid sequence set out in SEQ ID NO: 12 and polynucleotides that are 
complementary to such polynucleotides. In this regard, polynucleotides at least 90% identical 
over their entire length to the same are particularly preferred, and among these particularly 
preferred polynucleotides, those with at least 95% are especially preferred. Furthemiore, 
those with at least 97% are highly preferred among those with at least 95%, and among these 
those with at least 98% and at least 99% are particularly highly preferred, with at least 99% 
being the more preferred. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
ID NO:ll. 

In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB065 
polynucleotide sequences, such as those polynucleotides in SEQ ID N0:1 L 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, the terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (150mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardts solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0.1 x SSC at about SS^'C, Hybridization 
and wash conditions are well known and exemplified in Sambrook, et al.. Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO:l 1 under stringent hybridization 
conditions with a probe having the sequence of said polynucleotide sequence set forth in 
SEQ ID NO:l 1 or a fragment thereof; and isolating said polynucleotide sequence. 
Fragments useful for obtaining such a polynucleotide include, for example, probes and 
primers fully described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding B ASB065 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB065 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB065 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO:l 1 to synthesize an oligonucleotide probe. A labeled 
oligonucleotide having a sequence complementary to that of a gene of the invention is then 
used to screen a library of cDNA, genomic DNA or mRNA to determine which members of 
the library the probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB066 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB066. 

In a particularly preferred embodiment of the invention the polynucleotide comprises a region 
encoding BASB066 polypeptides comprising a sequence set out in SEQ ID NO: 13 which 
includes a full length gene, or a variant thereof. 

The B ASB066 polynucleotide provided in SEQ ID NO: 1 3 is the B ASB066 
polynucleotide from Neisseria meningitidis strains ATCC 1 3 090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB066 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB066 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs. Further embodiments of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB066 polypeptide having a deduced amino acid sequence of 
SEQ ID NO: 1 4 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB066 
polypeptide from Neisseria meningitidis .comprising or consisting of an amino acid 
sequence of SEQ ID NO: 14 or a variant thereof. 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO: 13 a polynucleotide of the invention encoding BASB066 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a fiiU length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO: 13 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E.coli or 
5 some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 1 7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 

10 polynucleotide sequence in both directions to determine a full length gene sequence. 

Conveniently, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING, A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 

15 in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO: 1 3 was discovered in a DNA library derived from Neisseria meningitidis, 

20 Moreover, the DNA sequence set out in SEQ ID NO: 13 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID 
NO: 14 with a deduced molecular weight that can be calculated using amino acid residue 
moleculfir weight values well known to those skilled in the art. 

25 The polynucleotide of SEQ ID NO: 1 3, between the start codon at nucleotide number 1 and 
the stop codon which begins at nucleotide number 1 174 of SEQ ID NO: 13, encodes the 
polypeptide of SEQ ID NO: 14. 

In a further aspect, the present invention provides for an isolated polynucleotide comprising 
30 or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90%.identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO:13 over the entire length of SEQ ID NO:13; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO: 14 over the entire length of SEQ ID NO: 14, 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - eS^'C and an SDS 
concentration from 0.1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO: 13 or a fragment thereof; and isolating a full-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading fi^e) in SEQ ID NO:13. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a coding 
sequence for a mature polypeptide or a fragment in reading frame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. - The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
rho-dependent and rho-independent termination signals), ribosome binding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et aL, Proc. Natl. Acad ScL, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et al. 
Cell 37: 161 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB066 polypeptide of SEQ ID NO: 14 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 1 173 of SEQ 
ID NO: 13. Altematively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO: 14. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB066 having an amino acid sequence set out in SEQ ID NO: 1 4. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO: 14. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding BASB066 variants, 
that have the amino acid sequence of BASB066 polypeptide of SEQ ID NO:14 m which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substitutions, additions and deletions, that do not alter the properties and activities of 
BASB066 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB066 polypeptide having 
an amino acid sequence set out in SEQ ID NO: 1 4 and polynucleotides that are 
complementary to such polynucleotides. In this regard, polynucleotides at least 90% identical 
over their entire length to the same are particularly preferred, and among these particularly 
preferred polynucleotides, those with at least 95% are especially preferred. Furthermore, 
those with at least 97% are highly preferred among those with at least 95%, and among these 
those with at least 98% and at least 99% are particularly highly preferred, with at least 99% 
being the more preferred. 

Prefenred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
ID NO: 13. 

In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB066 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO: 13. 

The invention further relates to polynucleotides that hybridize to the polynucleotide 
sequences provided herein. In tiiis regard, the invention especially relates to polynucleotides 
tiiat hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, the terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if tiiere is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42^C in a solution comprising: 50% formamide, 5x.SSC (150mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0. Ix SSC at about 65°C. Hybridization 
and wash conditions are well known and exemphfied in Sambrook, et al.. Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO: 13 under stringent hybridization 
conditions with a probe having the sequence of said polynucleotide sequence set forth in 
SEQ ID NO: 13 or a fragment thereof; and isolating said polynucleotide sequence. 
Fragments useful for obtaining such a polynucleotide include, for example, probes and 
primers fully described elsewhere herein. 

As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB066 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB066 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes will have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes v^rill have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB066 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO: 13 to synthesize an oligonucleotide probe. A labeled 
oligonucleotide having a sequence complementary to that of a gene of the invention is then 
used to screen a library of cDNA, genomic DNA or mRNA to determine which members of 
the library the probe hybridizes to. 
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It is an object of the invention to provide polynucleotides that encode BASB071 
polypeptides, particularly polynucleotides that encode the polypeptide herein designated 
BASB071. 

In a particularly preferred embodiment of the invention the polynucleotide comprises a region 
encoding BASB071 polypeptides comprising a sequence set out in SEQ ID NO: 15 which 
includes a full length gene, or a variant thereof 

The B ASB07 1 polynucleotide provided in SEQ ID NO: 1 5 is the B ASB07 1 
polynucleotide from Neisseria meningitidis strains ATCC13090. 

As a further aspect of the invention there are provided isolated nucleic acid molecules 
encoding and/or expressing BASB071 polypeptides and polynucleotides, particularly 
Neisseria meningitidis BASB071 polypeptides and polynucleotides, including, for 
example, unprocessed RNAs, ribozyme RNAs, mRNAs, cDNAs, genomic DNAs, B- and 
Z-DNAs, Further embodiments of the invention include biologically, diagnostically, 
prophylactically, clinically or therapeutically useful polynucleotides and polypeptides, 
and variants thereof, and compositions comprising the same. 

Another aspect of the invention relates to isolated polynucleotides, including at least one full 
length gene, that encodes a BASB071 polypeptide having a deduced amino acid sequence of 
SEQ ID NO: 1 6 and polynucleotides closely related thereto and variants thereof 

In another particularly preferred embodiment of the invention there is a BASB071 
polypeptide from Neisseria meningitidis comprising or consisting of an amino acid 
sequence of SEQ ID NO: 16 or a variant thereof 

Using the information provided herein, such as a polynucleotide sequence set out in SEQ ID 
NO: 15 a polynucleotide of the invention encoding BASB071 polypeptide may be obtained 
using standard cloning and screening methods, such as those for cloning and sequencing 
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chromosomal DNA fragments from bacteria using Neisseria meningitidis cells as starting 
material, followed by obtaining a full length clone. For example, to obtain a polynucleotide 
sequence of the invention, such as a polynucleotide sequence given in SEQ ID NO: 15 
typically a library of clones of chromosomal DNA of Neisseria meningitidis in E.coli or 
some other suitable host is probed with a radiolabeled oligonucleotide, preferably a 1 7-mer 
or longer, derived from a partial sequence. Clones carrying DNA identical to that of the 
probe can then be distinguished using stringent hybridization conditions. By sequencing 
the individual clones thus identified by hybridization with sequencing primers designed 
from the original polypeptide or polynucleotide sequence it is then possible to extend the 
polynucleotide sequence in both directions to determine a full length gene sequence. 
Conveniendy, such sequencing is performed, for example, using denatured double stranded 
DNA prepared from a plasmid clone. Suitable techniques are described by Maniatis, T., 
Fritsch, E.F. and Sambrook et al., MOLECULAR CLONING, A LABORATORY MANUAL, 
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York (1989). (see 
in particular Screening By Hybridization 1.90 and Sequencing Denatured Double-Stranded 
DNA Templates 13.70). Direct genomic DNA sequencing may also be performed to obtain 
a full length gene sequence. Illustrative of the invention, each polynucleotide set out in SEQ 
ID NO: 1 5 was discovered in a DNA library deriyed from Neisseria meningitidis. 

Moreover, the DNA sequence set out in SEQ ID NO: 1 5 contains an open reading frame 
encoding a protein having about the number of amino acid residues set forth in SEQ ID 
NO: 16 with a deduced molecular weight that can be calculated using amino acid residue 
molecular weight values well known to those skilled in the art. 

The polynucleotide of SEQ ID NO: 15, between the start codon at nucleotide number 1 and 
the stop codon which begins at nucleotide number 805 of SEQ ID NO: 15, encodes the 
polypeptide of SEQ ID NO: 1 6. 

In a further aspect, the present invention provides for an isolated polynucleotide comprising 
or consisting of: 
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(a) a polynucleotide sequence which has at least 85% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97- 
99% or exact identity to SEQ ID NO: 15 over the entire length of SEQ ID NO: 15; or 

(b) a polynucleotide sequence encoding a polypeptide which has at least 85% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even 
more preferably at least 97-99% or 100% exact, to the amino acid sequence of SEQ ID 
NO: 16 over the entire length of SEQ ID NO: 16. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and 
orthologs from species other than Neisseria meningitidis, may be obtained by a process which 
comprises the steps of screening an appropriate library under stringent hybridization 
conditions (for example, using a temperature in the range of 45 - 65''C and an SDS 
concentration from 0. 1 - 1%) with a labeled or detectable probe consisting of or comprising 
the sequence of SEQ ID NO: 15 or a fragment thereof; and isolating a full-length gene and/or 
genomic clones containing said polynucleotide sequence. 

The invention provides a polynucleotide sequence identical over its entire length to a coding 
sequence (open reading frame) in SEQ ID NO: 15. Also provided by the invention is a coding 
sequence for a mature polypeptide or a fragment thereof, by itself as well as a codmg 
sequence for a mature polypeptide or a fragment in reading firame with another coding 
sequence, such as a sequence encoding a leader or secretory sequence, a pre-, or pro- or 
prepro-protein sequence. The polynucleotide of the invention may also contain at least one 
non-coding sequence, including for example, but not limited to at least one non-coding 5' and 
3' sequence, such as the transcribed but non-translated sequences, termination signals (such as 
rho-dependent and rho-independent temiination signals), ribosome bmding sites, Kozak 
sequences, sequences that stabilize mRNA, introns, and polyadenylation signals. The 
polynucleotide sequence may also comprise additional coding sequence encoding additional 
amino acids. For example, a marker sequence that facilitates purification of the fused 
polypeptide can be encoded. In certain embodiments of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentz 
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et aL,Proc, Natl, Acad Set, USA 86: 821-824 (1989), or an HA peptide tag (Wilson et ai. 
Cell 37: 161 (1984), both of which may be useful in purifying polypeptide sequence fused to 
them. Polynucleotides of the invention also include, but are not limited to, polynucleotides 
comprising a structural gene and its naturally associated sequences that control gene 
expression. 

The nucleotide sequence encoding BASB071 polypeptide of SEQ ID NO: 16 may be 
identical to the polypeptide encoding sequence contained in nucleotides 1 to 804 of SEQ ID 
NO: 1 5. Alternatively it may be a sequence, which as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO: 16. 
The term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides that include a sequence encoding a polypeptide of the invention, particularly 
a bacterial polypeptide and more particularly a polypeptide of the Neisseria meningitidis 
BASB071 having an amino acid sequence set out in SEQ ID NO: 16. The term also 
encompasses polynucleotides that include a single continuous region or discontinuous regions 
encoding the polypeptide (for example, polynucleotides interrupted by integrated phage, an 
integrated insertion sequence, an integrated vector sequence, an integrated transposon 
sequence, or due to RNA editing or genomic DNA reorganization) together with additional 
regions, that also may contain coding and/or non-coding sequences. 

The invention further relates to variants of the polynucleotides described herein that encode 
variants of a polypeptide having a deduced amino acid sequence of SEQ ID NO: 16. 
Fragments of polynucleotides of the invention may be used, for example, to synthesize full- 
length polynucleotides of the invention. 

Further particularly preferred embodiments are polynucleotides encoding BASB071 variants, 
that have the amino acid sequence of BASB071 polypeptide of SEQ ID NO: 16 in which 
several, a few, 5 to 10, 1 to 5, 1 to 3, 2, 1 or no amino acid residues are substituted, modified, 
deleted and/or added, in any combination. Especially preferred among these are silent 
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substitutions, additions and deletions, that do not alter the properties and activities of 
BASB071 polypeptide. 

Further preferred embodiments of the invention are polynucleotides that are at least 85% 
identical over their entire length to a polynucleotide encoding BASB071 polypeptide having 
an amino acid sequence set out in SEQ ID NO: 16 and polynucleotides that are 
complementary to such polynucleotides. In this regard, polynucleotides at least 90% identical 
over their entire length to the same are particularly preferred, and among these particularly 
preferred polynucleotides, those with at least 95% are especially preferred. Furthermore, 
those with at least 97% are highly preferred among those with at least 95%, and among these 
those with at least 98% and at least 99% are particularly highly prefeired, with at least 99% 
being the more prefeired. 

Preferred embodiments are polynucleotides encoding polypeptides that retain substantially 
the same biological function or activity as the mature polypeptide encoded by a DNA of SEQ 
IDNO:15. 

In accordance with certain preferred embodiments of this invention there are provided 
polynucleotides that hybridize, particularly under stringent conditions, to BASB071 
polynucleotide sequences, such as those polynucleotides in SEQ ID NO: 15. 

The invention further relates, to polynucleotides that hybridize to the polynucleotide 
sequences provided herein, hi this regard, the invention especially relates to polynucleotides 
that hybridize under stringent conditions to the polynucleotides described herein. As herein 
used, the terms "stringent conditions" and "stringent hybridization conditions" mean 
hybridization occurring only if there is at least 95% and preferably at least 97% identity 
between the sequences. A specific example of stringent hybridization conditions is 
overnight incubation at 42°C in a solution comprising: 50% formamide, 5x SSC (I50mM 
NaCl, 15mM trisodium citrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's solution, 
10% dextran sulfate, and 20 micrograms/ml of denatured, sheared salmon sperm DNA, 
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followed by washing the hybridization support in 0. Ix SSC at about 65°C. Hybridization 
and wash conditions are well known and exemplified in Sambrook, et al.. Molecular 
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989), 
particularly Chapter 1 1 therein. Solution hybridization may also be used with the 
polynucleotide sequences provided by the invention. 

The invention also provides a polynucleotide consisting of or comprising a polynucleotide 
sequence obtained by screening an appropriate library containing the complete gene for a 
polynucleotide sequence set forth in SEQ ID NO: 15 under stringent hybridization 
conditions with a probe having the sequence of said polynucleotide sequence set forth in 
SEQ ID NO: 15 or a fragment thereof; and isolating said polynucleotide sequence. 
Fragments useful for obtaining such a polynucleotide include, for example, probes and 
primers fully described elsewhere herein. 



As discussed elsewhere herein regarding polynucleotide assays of the invention, for instance, 
the polynucleotides of the invention, may be used as a hybridization probe for RNA, cDNA 
and genomic DNA to isolate full-length cDNAs and genomic clones encoding BASB071 and 
to isolate cDNA and genomic clones of other genes that have a high identity, particularly high 
sequence identity, to the BASB071 gene. Such probes generally will comprise at least 15 
nucleotide residues or base pairs. Preferably, such probes wUl have at least 30 nucleotide 
residues or base pairs and may have at least 50 nucleotide residues or base pairs. Particularly 
preferred probes will have at least 20 nucleotide residues or base pairs and will have less than 
30 nucleotide residues or base pairs. 

A coding region of a BASB071 gene may be isolated by screening using a DNA sequence 
provided in SEQ ID NO: 15 to synthesize an oligonucleotide probe. A labeled 
oligonucleotide having a sequence complementary to that of a gene of the invention is flien 
used to screen a library of cDNA, genomic DNA or mRNA to determine which members of 
the library the probe hybridizes to. 
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There are several methods available and well known to those skilled in the art to obtain 
full-length DNAs, or extend short DNAs, for example those based on the method of 
Rapid Amplification of cDNA ends (RACE) (see, for example, Frohman, et al, PNAS 
USA 85: 8998-9002, 1988). Recent modifications of the technique, exemplified by the 
5 Marathon™ technology (Clontech Laboratories Inc.) for example, have significantly 
simplified the search for longer cDNAs. In the Marathon™ technology, cDNAs have 
been prepared from mRNA extracted from a chosen tissue and an 'adaptor' sequence 
ligated onto each end. Nucleic acid amplification (PGR) is then carried out to amplify 
the "missing" 5' end of the DNA using a combination of gene specific and adaptor 
10 specific oligonucleotide primers. The PGR reaction is then repeated using "nested- 
primers, that is, primers designed to anneal within the amplified product (typically an 
adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific 
primer that anneals further 5' in the selected gene sequence). The products of this 
reaction can then be analyzed by DNA sequencing and a full-length DNA constructed 
either by joining the product directly to the existing DNA to give a complete sequence, 
or carrying out a separate full-length PGR using the new sequence information for the 
design of the 5' primer. 

The polynucleotides and polypeptides of the invention may be employed, for example, as 
20 research reagents and materials for discovery of treatments of and diagnostics for diseases, 
particularly human diseases, as further discussed herein relating to polynucleotide assays. 

The polynucleotides of the invention that are oligonucleotides derived from a sequence of 
SEQ ID NOS:l - 16 may be used in the processes herein as described, but preferably for 
25 PGR, to determine whether or not the polynucleotides identified herein in whole or in part 
are transcribed in bacteria in infected tissue. It is recognized that such sequences will also 
have utility in diagnosis of the stage of infection and type of infection the pathogen has 
attained. 
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The invention also provides polynucleotides that encode a polypeptide that is the mature 
protein plus additional amino or carboxyl-terminal amino acids, or amino acids interior to the 
mature polypeptide (when the mature form has more than one polypeptide chain, for 
instance). Such sequences may play a role in processing of a protein from precursor to a 
mature form, may allow protein transport, may lengthen or shorten protein half-life or may 
facilitate manipulation of a protein for assay or production, among other things. As generally 
is the case in vivo, the additional amino acids may be processed away from the mature protein 
by cellular enzymes. 



For each and every polynucleotide of the invention there is provided a polynucleotide 
complementary to it. It is preferred that these complementary polynucleotides are fiilly 
complementary to each polynucleotide with which they are complementary. 

A precursor protein, having a mature form of the polypeptide fused to one or more 
prosequences may be an inactive form of the polypeptide. When prosequences are removed 
such inactive precursors generally are activated. Some or all of the prosequences may be 
removed before activation. Generally, such precursors are called proproteins. 

In addition to the standard A, G, C, T/U representations for nucleotides, the term "N" may 
also be used in describing certain polynucleotides of the invention. "N" means that any of 
the four DNA or RNA nucleotides may appear at such a designated position in the DNA or 
RNA sequence, except it is preferred that N is not a nucleic acid that when taken in 
combination with adjacent nucleotide positions, when read in the correct reading frame, 
would have the effect of generating a premature termination codon in such reading frame. 

In sum, a polynucleotide of the invention may encode a mature protein, a mature protein plus 
a leader sequence (which may be referred to as a preprotein), a precursor of a mature protein 
having one or more prosequences that are not the leader sequences of a preprotein, or a 
preproprotein, which is a precursor to a proprotein, having a leader sequence and one or more 
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prosequences, which generally are removed during processing steps that produce active and 
mature forms of the polypeptide. 

In accordance with an aspect of the invention, there is provided the use of a polynucleotide 
of the invention for therapeutic or prophylactic purposes, in particular genetic 
immunization. 



The use of a polynucleotide of the invention in genetic immunization will preferably 
employ a suitable delivery method such as direct injection of plasmid DNA into muscles 
(Wolff era/.. Hum Mol Genet (1992) 1: 363, Manthorpe et ai, Hum. Gene Ther. (1983) 4: 
419), delivery of DNA complexed with specific protein carriers (Wu et al.,J Biol Chem. 
(1989) 264: 16985), coprecipitation of DNA with calcium phosphate (Benvenisty & 
Reshef, PNAS USA, (1986) 83: 9551), encapsulation of DNA in various forms of liposomes 
(Kaneda et ai. Science (1989) 243: 375), particle bombardment (Tang et al. Nature (1992) 
356:152, Eisenbraun et al. DNA Cell Biol (1993) 12: 791) and in vivo infection using 
cloned retroviral vectors (Seeger et al, PNAS USA (1984) 81: 5849). 



Vectors, Host Cells, Expression Systems 

The invention also relates to vectors that comprise a polynucleotide or polynucleotides of the 
invention, host cells that are genetically engineered with vectors of the invention and the 
production of polypeptides of the invention by recombinant techniques. Cell-free translation 
systems can also be employed to produce such proteins using RNAs derived from the DNA 
constructs of the invention. 



Recombinant polypeptides of the present invention may be prepared by processes well known 
in those skilled in the art from genetically engineered host cells comprising expression 
systems. Accordingly, in a further aspect, the present invention relates to expression systems 
that comprise a polynucleotide or polynucleotides of the present invention, to host cells which 
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are genetically engineered with such expression systems, and to the production of 
polypeptides of the invention by recombinant techniques. 

For recombinant production of the polypeptides of the invention, host cells can be genetically 
engineered to incorporate expression systems or portions thereof or polynucleotides of the 
invention. Introduction of a polynucleotide into the host cell can be effected by methods 
described in many standard laboratory manuals, such as Davis, et al , BASIC METHODS IN 
MOLECULAR BIOLOGY, (1986) and Sambrook, et al, MOLECULAR CLONING: A 
LABORATORY MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y. (1989), such as, calcium phosphate transfection, DEAE-dextran mediated 
transfection, trans vection, microinjection, cationic lipid-mediated transfection, 
electroporation, transduction, scrape loading, ballistic introduction and infection. 

Representative examples of appropriate hosts include bacterial cells, such as cells of 
streptococci, staphylococci, enterococci, E, coli, streptomyces, cyanobacteria. Bacillus 
subtilis, Moraxella catarrhalis, Haemophilus influenzae and Neisseria meningitidis', fungal 
cells, such as cells of a yeast, Kluveromyces, SaccharomyceSy a basidiomycete, Candida 
albicans and Aspergillus', insect cells such as cells of Drosophila 52 and Spodoptera Sfl9; 
animal cells such as CHO, COS, HeLa, C127, 3T3, BHK, 293, CV-l and Bowes melanoma 
cells; and plant cells, such as cells of a gymnosperm or angiosperm. 

A great variety of expression systems can be used to produce the polypeptides of the 
invention. Such vectors include, among others, chromosomal-, episomal- and virus-derived 
vectors, for example, vectors derived from bacterial plasmids, from bacteriophage, from 
transposons, from yeast episomes, from insertion elements, from yeast chromosomal 
elements, from viruses such as baculoviruses, papova viruses, such as S V40, vaccinia viruses, 
adenoviruses, fowl pox viruses, pseudorabies viruses, picomaviruses, retroviruses, and 
alphaviruses and vectors derived from combinations thereof, such as those derived from 
plasmid and bacteriophage genetic elements, such as cosmids and phagemids. The 
expression system constructs may contain control regions that regulate as well as engender 
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expression. Generally, any system or vector suitable to maintain, propagate or express 
polynucleotides and/or to express a polypeptide in a host may be used for expression in this 
regard. The appropriate DNA sequence may be inserted into the expression system by any of 
a variety of well-known and routine techniques, such as, for example, those set forth m 
Sambrook et aL, MOLECULAR CLONING. A LABORATORY MANUAL, (supra). 

In recombinant expression systems in eukaryotes, for secretion of a translated protem into the 
lumen of the endoplasmic reticulum, into the periplasmic space or into the extracellular 
environment, appropriate secretion signals may be incorporated into the expressed 
polypeptide. These signals may be endogenous to the polypeptide or they may be 
heterologous signals. 

Polypeptides of the present invention can be recovered and purified from recombinant cell 
cultures by well-known methods including ammoniimi sulfate or ethanol precipitation, acid , 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
chromatography and lectin chromatography. Most preferably, ion metal affmity 
chromatography (IMAC) is employed for purification. Well known techniques for 
refolding proteins may be employed to regenerate active conformation when the 
polypeptide is denatured during intracellular synthesis, isolation and or purification. 

The expression system may also be a recombinant live microorganism, such as a virus or 
bacterium. The gene of interest can be inserted into the genome of a live recombinant 
virus or bacterium. Inoculation and m vivo infection v^th this live vector will lead to in 
vivo expression of the Euitigen and induction of immune responses. Viruses and bacteria 
used for this purpose are for instance: poxviruses (e.g; vaccinia, fowlpox, canarypox), 
alphaviruses (Sindbis virus, Semliki Forest Virus, Venezuelian Equine Encephalitis 
Virus), adenoviruses, adeno-associated virus, picomaviruses (poliovirus, rhinovirus), 
herpesviruses (varicella zoster virus, etc). Listeria, Salmonella , Shigella, Neisseria, BCG. 
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These viruses and bacteria can be virulent, or attenuated in various ways in order to 
obtain live vaccines. Such live vaccines also form part of the invention. 

Diagnostic, Prognostic, Serotyping and Mutarion Assays 

This invention is also related to the use of BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 or BASB071 polynucleotides and polypeptides of the 
invention for use as diagnostic reagents. Detection of BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071 polynucleotides and/or 
polypeptides in a eukaryote, particularly a mammal, and especially a human, will provide a 
diagnostic method for diagnosis of disease, staging of disease or response of an infectious 
organism to drugs. Eukaryotes, particularly mammals, and especially humans, particularly 
those infected or suspected to be infected with an organism comprising the BASB05 1 , 
BASB057. BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 gene or 
protein, may be detected at the nucleic acid or amino acid level by a variety of well known 
techniques as well as by methods provided herein. 

Polypeptides and polynucleotides for prognosis, diagnosis or other analysis may be obtained 
from a putatively infected and/or infected individual's bodily materials. Polynucleotides from 
any of these sources, particularly DNA or RNA, may be used directly for detection or may be 
amplified enzymatically by using PGR or any other amplification technique prior to analysis. 
RNA, particularly mRNA, cDNA and genomic DNA may also be used in the same ways. 
Using amplification, characterization of the species and strain of infectious or resident 
organism present in an individual, may be made by an analysis of the genotype of a selected 
polynucleotide of the organism. Deletions and insertions can be detected by a change in size 
of the amplified product in comparison to a genotype of a reference sequence selected from a 
related organism, preferably a different species of the same genus or a different strain of the 
same species. Point mutations can be identified by hybridizing amplified DNA to labeled 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polynucleotide sequences. Perfectly or significantly matched sequences can be distinguished 
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from imperfectly or more significantly mismatched duplexes by DNase or RNase digestion, 
for DNA or RNA respectively, or by detecting differences in melting temperatures or 
renaturation kinetics. Polynucleotide sequence differences may also be detected by 
alterations in the electrophoretic mobility of polynucleotide fragments in gels as compared to 
a reference sequence. This may be carried out with or without denaturing agents. 
Polynucleotide differences may also be detected by direct DNA or RNA sequencing. See, for 
example, Myers et ai. Science, 230: 1242 (1985). Sequence changes at specific locations 
also may be revealed by nuclease protection assays, such as RNase, VI and SI protection 
assay or a chemical cleavage method. See, for example. Cotton et ai, Proc, Natl Acad, ScL, 
USA, 85: 4397^401 (1985). 

In another embodiment, an array of oligonucleotides probes comprising a B ASB05 1 , 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 nucleotide 
sequence or fragments thereof can be constructed to conduct efficient screening of, for 
example, genetic mutations, serotype, taxonomic classification or identification. Array 
technology methods are well known and have general applicability and can be used to address 
a variety of questions in molecular genetics including gene expression, genetic linkage, and 
genetic variability (see, for example, Chee et aL , Science, 274: 610 (1996)). 

Thus in another aspect, the present invention relates to a diagnostic kit which comprises: 

(a) a polynucleotide of the present invention, preferably the nucleotide sequence of SEQ ID 
NO:l,3,5,7,9,l 1,13,15 or a fragment thereof ; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID 
NO:2,4,6,8,10,12,14,16 or a fragment thereof; or 

(d) an antibody to a polypeptide of the present invention, preferably to the polypeptide of 
SEQ ID NO:2,4,6,8, 1 0, 1 2, 1 4, 1 6. 
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It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. Such a kit will be of use in diagnosing a disease or susceptibility to a disease, 
among others. 

This invention also relates to the use of polynucleotides of the present invention as diagnostic 
reagents. Detection of a mutated form of a polynucleotide of the invention, preferable, SEQ 
ID NO:l,3,5,7,9,l 1,13,15 which is associated with a disease or pathogenicity will provide a 
diagnostic tool that can add to, or define, a diagnosis of a disease, a prognosis of a course of 
disease, a detemiination of a stage of disease, or a susceptibility to a disease, which results 
fi-om under-expression, over-expression or altered expression of the polynucleotide. 
Organisms, particularly infectious organisms, carrying mutations in such polynucleotide may 
be detected at the polynucleotide level by a variety of techniques, such as those described 
elsewhere herein. 



Cells firom an organism carrying mutations or polymorphisms (allelic variations) in a 
polynucleotide and/or polypeptide of the invention may also be detected at the polynucleotide 
or polypeptide level by a variety of techniques, to allow for serotyping, for example. For 
example, RT-PCR can be used to detect mutations in the RNA. It is particularly preferred to 
use RT-PCR in conjunction with automated detection systems, such as, for example, 
GeneScan. RNA, cDNA or genomic DNA may also be used for the same purpose, PCR. As 
an example, PCR primers complementary to a polynucleotide encoding BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polypeptide can be used to identify and analyze mutations. 

The invention fiirther provides primers with 1, 2, 3 or 4 nucleotides removed from the 5* 
and/or the 3* end. These primers may be used for, among other things, amplifying BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 DNA 
and/or RNA isolated from a sample derived from an individual, such as a bodily material. 
The primers may be used to amplify a polynucleotide isolated from an infected individual, 
such that the polynucleotide may then be subject to various techniques for elucidation of the 
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polynucleotide sequence. In this way, mutations in the polynucleotide sequence may be 
detected and used to diagnose and/or prognose the infection or its stage or course, or to 
serotype and/or classify the infectious agent, 

The invention further provides a process for diagnosing disease, preferably bacterial 
infections, more preferably infections caused by Neisseria meningitidis, comprising 
determining from a sample derived from an individual, such as a bodily material, an 
increased level of expression of polynucleotide having a sequence of SEQ ID 
NO: 1,3,5,7,9, 11, 13, 15. Increased or decreased expression of a BASB051, BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 polynucleotide can be 
measured using any on of the methods well known in the art for the quantitation of 
polynucleotides, such as, for example, amplification, PGR, RT-PCR, RNase protection. 
Northern blotting, spectrometry and other hybridization methods. 

In addition, a diagnostic assay in accordance with the invention for detecting over-expression 
of BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or 
BASB071 polypeptide compared to normal control tissue samples may be used to detect the 
presence of an infection, for example. Assay techniques that can be used to determine levels 
of a BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or 
BASB071 polypeptide, in a sample derived from a host, such as a bodily material, are well- 
known to those of skill in the art Such assay methods include radioimmunoassays, 
competitive-binding assays. Western Blot analysis, antibody sandv/ich assays, antibody 
detection and ELIS A assays. 

The polynucleotides of the invention may be used as components of polynucleotide 
arrays, preferably high density arrays or grids. These high density arrays are particularly 
usefiil for diagnostic and prognostic purposes. For example, a set of spots each 
comprising a different gene, and further comprising a polynucleotide or polynucleotides 
of the invention, may be used for probing, such as using hybridization or nucleic acid 
amplification, using a probe obtained or derived from a bodily sample, to determine the 
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presence of a particular polynucleotide sequence or related sequence in an individual. 
Such a presence may indicate the presence of a pathogen, particularly Neisseria 
meningitidis^ and may be useful in diagnosing and/or prognosing disease or a course of 
disease. A grid comprising a number of variants of the polynucleotide sequence of SEQ 
ID NO: 1,3,5,7,9,1 1,13,15 are preferred. Also preferred is a grid comprising a number of 
variants of a polynucleotide sequence encoding the polypeptide sequence of SEQ ID 
NO:2,4,6,8,10,12,14,16. 

Antibodies 

The polypeptides and polynucleotides of the invention or variants thereof, or cells expressing 
the same can be used as immunogens to produce antibodies immunospecific for such 
polypeptides or polynucleotides respectively. 

In certain preferred embodiments of the invention there are provided antibodies against 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polypeptides or polynucleotides. 

Antibodies generated against the polypeptides or polynucleotides of the invention can be 
obtained by administering the polypeptides and/or polynucleotides of the invention, or 
epitope-bearing fragments of either or both, analogues of either or both, or cells expressing 
either or both, to an animal, preferably a nonhuman, using routine protocols. For preparation 
of monoclonal antibodies, any technique known in the art that provides antibodies produced 
by continuous cell line cultures can be used. Examples include various techniques, such as 
those in Kohler, G. and Milstein, C, Nature 256: 495-497 (1975); Kozbor et al. Immunology 
Today 4: 72 (1983); Cole et aU pg. 77-96 in MONOCLONAL ANTIBODIES AND CANCER 
THERAPY, Alan R. Liss, Inc. (1985). 

Techniques for the production of single chain antibodies (U.S. Patent No. 4,946,778) can be 
adapted to produce single chain antibodies to polypeptides or polynucleotides of this 
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invention. Also, transgenic mice, or other organisms or animals, such as other mammals, 
may be used to express humanized antibodies immunospecific to the polypeptides or 
polynucleotides of the invention. 

Alternatively, phage display technology may be utilized to select antibody genes with 
binding activities towards a polypeptide of the invention either from repertoires of PGR 
amplified v-genes of lymphocytes from humans screened for possessing anti- BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 or from 
naive libraries (McCafferty, etai, (1990), Nature 348, 552-554; Marks, et ai, (1992) 
Biotechnology 10, 779-783). The affinity of these antibodies can also be improved by, for 
example, chain shufilmg (Clackson et ai, (\99l) Nature 352: 628). 

The above-described antibodies may be employed to isolate or to identify clones expressing 
the polypeptides or polynucleotides of the invention to purify the polypeptides or 
polynucleotides by, for example, affinity chromatography. 

Thus, among others, antibodies against B ASB05 1 , BASB057, BASB060, B ASB06 1 , 
BASB063, BASB065, BASB066 or BASB071 -polypeptide or BASB051, BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 -polynucleotide may 
be employed to treat infections, particularly bacterial infections. 

Polypeptide variants include antigenically, epitopically or immunologically equivalent 
variants form a particular aspect of this invention. 

Preferably, the antibody or variant thereof is modified to make it less immunogenic in the 
individual. For example, if the individual is human the antibody may most preferably be 
"humanized," where the complimentarity determining region or regions of the hybridoma- 
derived antibody has been transplanted into a human monoclonal antibody, for example as 
described in Jones et al. (1986), Nature 321, 522-525 or Tempest et ai, (1991) 
Biotechnology 9,266-213. 
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Antagonists and Agonists - Assays and Molecules 

Polypeptides and polynucleotides of the invention may also be used to assess the binding of 
small molecule substrates and ligands in, for example, cells, cell-free preparations, chemical 
libraries, and natural product mixtures. These substrates and ligands may be natural 
substrates and ligands or may be structural or functional mimetics. See, e.g., Coligan et al.. 
Current Protocols in Immunology 1(2): Chapter 5 (1 991 ). 

The screening methods may simply measure the binding of a candidate compound to the 
polypeptide or polynucleotide, or to cells or membranes bearing the polypeptide or 
polynucleotide, or a fusion protein of die polypeptide by means of a label directly or 
indirectly associated with the candidate compound. Alternatively, the screening method 
may involve competition with a labeled competitor. Further, these screening methods may 
test whether the candidate compound results in a signal generated by activation or 
inhibition of the polypeptide or polynucleotide, using detection systems appropriate to the 
cells comprising the polypeptide or polynucleotide. Inhibitors of activation are generally 
assayed in the presence of a known agonist and the effect on activation by the agonist by 
the presence of the candidate compound is observed. Constitutively active polypeptide 
and/or constitutively expressed polypeptides and polynucleotides may be employed in 
screening methods for inverse agonists or inhibitors, in the absence of an agonist or 
inhibitor, by testing whether the candidate compound results in inhibition of activation of 
the polypeptide or polynucleotide, as the case may be. Further, the screening metiiods may 
simply comprise the steps of mixing a candidate compound with a solution containing a 
polypeptide or polynucleotide of the present invention, to form a mixture, measuring 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polypeptide and/or polynucleotide activity in the mixture, and comparing the BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polypeptide and/or polynucleotide activity of the mixture to a standard. Fusion proteins, 
such as those made from Fc portion and BASB051, BASB057, BASB060, BASB061, 
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BASB063, BASB065, BASB066 or BASB07I polypeptide, as hereinbefore described, can 
also be used for high-throughput screening assays to identify antagonists of the polypeptide 
of the present invention, as well as of phylogenetically and and/or functionally related 
polypeptides (see D. Bennett et aL, J Mol Recognition, 8:52-58 (1995); and K. Johanson et 
al., 3 Biol Chem, 270(1 6):9459-9471 (1995)). 

The polynucleotides, polypeptides and antibodies that bind to and/or interact with a 
polypeptide of the present invention may also be used to configure screening methods for 
detecting the effect of added compounds on the production of mRNA and/or polypeptide in 
cells. For example, an ELISA assay may be constructed for measuring secreted or cell 
associated levels of polypeptide using monoclonal and polyclonal antibodies by standard 
methods known in the art. This can be used to discover agents which may inhibit or 
enhance the production of polypeptide (also called antagonist or agonist, respectively) from 
suitably manipulated cells or tissues. 

The invention also provides a method of screening compounds to identify those which 
enhance (agonist) or block (antagonist) the action of BASB05 1, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071 polypeptides or polynucleotides, 
particularly those compounds that are bacteristatic and/or bactericidal. The method of 
screening may involve high-throughput techniques. For example, to screen for agonists or ■ 
antagonists, a synthetic reaction mix, a cellular compartment, such as a membrane, cell 
envelope or cell wall, or a preparation of any thereof, comprising BASB051, BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 polypeptide and a 
labeled substrate or ligand of such polypeptide is incubated in the absence or the presence of a 
candidate molecule that may be a BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 agonist or antagonist. The ability of the candidate 
molecule to agonize or antagonize the BASB05 1 , BASB057, BASB060, BASB061 , 
BASB063, BASB065, BASB066 or BASB071 polypeptide is reflected in decreased binding 
of the labeled ligand or decreased production of product from such substrate. Molecules that 
bind gratuitously, /. e. , without inducing die effects of B ASB05 1 , B ASB057, B ASB060, 
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BASB06U BASB063, BASB065, BASB066 or BASB071 polypeptide are most likely to be 
good antagonists. Molecules that bind well and, as the case may be, increase the rate of 
product production from substrate, increase signal transduction, or increase chemical channel 
activity are agonists. Detection of the rate or level of, as the case may be, production of 
product from substrate, signal transduction, or chemical channel activity may be enhanced by 
using a reporter system. Reporter systems that may be useful in this regard include but are 
not limited to colorimetric, labeled substrate converted into product, a reporter gene that is 
responsive to changes in BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, 
BASB066 or BASB071 polynucleotide or polypeptide activity, and binding assays known in 
the art. 

Another example of an assay for BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 agonists is a competitive assay that combines BASB05 1, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 orBASB071 and a 
potential agonist with BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, 
BASB066 or BASB071 -binding molecules, recombinant BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071 binding molecules, natural 
substrates or ligands, or substrate or hgand mimetics, under appropriate conditions for a 
competitive inhibition assay. BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 can be labeled, such as by radioactivity or a colorimetric 
compound, such that the number of BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 molecules bound to a binding molecule or converted to 
product can be determined accurately to assess the effectiveness of the potential antagonist. 

Potential antagonists include, among others, small organic molecules, peptides, polypeptides 
and antibodies that bind to a polynucleotide and/or polypeptide of the invention and thereby 
inhibit or extinguish its activity or expression. Potential antagonists also may be small 
organic molecules, a peptide, a polypeptide such as a closely related protein or antibody that 
binds the same sites on a binding molecule, such as a binding molecule, without inducing 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
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-induced activities, thereby preventing the action or expression of BASB05 1 , BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 polypeptides and/or 
polynucleotides by excluding BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 polypeptides and/or polynucleotides from binding. 

Potential antagonists include a small molecule that binds to and occupies the binding site of 
the polypeptide thereby preventing binding to cellular binding molecules, such that normal 
biological activity is prevented. Examples of small molecules include but are not limited to 
small organic molecules, peptides or peptide-like molecules. Other potential antagonists 
include antisense molecules (see Okano, J. Neurochem. 56: 560 ( 1 99 1 ); 
OLIGODEOXYNUCLEOTIDES AS ANTISENSE INHIBITORS OF GENE EXPRESSION, 
CRC Press, Boca Raton, FL (1988), for a description of these molecules). Preferred potential 
antagonists include compounds related to and variants of BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071. 

In a further aspect, the present invention relates to genetically engineered soluble fusion 
proteins comprismg a polypeptide of the present invention, or a fragment thereof, and 
various portions of the constant regions of heavy or light chains of immunoglobulins of 
various subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the constant 
pan of the heavy chain of human IgG, particularly IgGl, where fusion takes place at the 
hinge region. In a particular embodiment, the Fc part can be removed simply by 
incorporation of a cleavage sequence which can be cleaved with blood clotting factor Xa. 
Furthermore, this invention relates to processes for the preparation of these fusion proteins 
by genetic engineering, and to the use thereof for drug screening, diagnosis and therapy. A 
further aspect of the invention also relates to polynucleotides encoding such fiision 
proteins. Examples of fusion protein technology can be found in International Patent 
Application Nos. W094/29458 and W094/22914. 

Each of the polynucleotide sequences provided herein may be used in the discovery and 
development of antibacterial compounds. The encoded protein, upon expression, can be 
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used as a target for the screening of antibacterial drugs. Additionally, the polynucleotide 
sequences encoding the amino terminal regions of the encoded protein or Shine-Delgamo 
or other translation facilitating sequences of the respective mRNA can be used to construct 
antisense sequences to control the expression of the coding sequence of interest. 

The invention also provides the use of the polypeptide, polynucleotide, agonist or 
antagonist of the invention to interfere with the initial physical interaction between a 
pathogen or pathogens and a eukaryotic, preferably mammalian, host responsible for 
sequelae of infection. In particular, the molecules of the invention may be used: in the 
prevention of adhesion of bacteria, in particular gram positive and/or gram negative 
bacteria, to eukaryotic, preferably mammalian, extracellular matrix proteins on in-dwelling 
devices or to extracellular matrix proteins in wounds; to block bacterial adhesion between 
eukaryotic, preferably mammalian, extracellular matrix proteins and bacterial BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 proteins 
that mediate tissue damage and/or; to block the normal progression of pathogenesis in 
infections initiated otiier than by the implantation of in-dwelling devices or by other 
surgical techniques. 

In accordance with yet another aspect of the invention, there are provided BASB05 1, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 agonists 
and antagonists, preferably bacteristatic or bactericidal agonists and antagonists. 

The antagonists and agonists of the invention may be employed, for instance, to prevent, 
inhibit and/or treat diseases. 

In a further aspect, the present invention relates to mimotopes of the polypeptide of the 
invention. A mimotope is a peptide sequence, sufficiently similar to the native peptide 
(sequentially or structurally), which is capable of being recognised by antibodies which 
recognise the native peptide; or is capable of raising antibodies which recognise the 
native peptide when coupled to a suitable carrier. 
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Peptide mimotopes may be designed for a particular purpose by addition, deletion or 
substitution of elected amino acids. Thus, the peptides may be modified for the purposes 
of ease of conjugation to a protein carrier. For example, it may be desirable for some 
chemical conjugation methods to include a terminal cysteine. In addition it may be 
desirable for peptides conjugated to a protein carrier to include a hydrophobic terminus 
distal from the conjugated terminus of the peptide, such that the free unconjugated end of 
the peptide remains associated with the surface of the carrier protein. Thereby presenting 
the peptide in a conformation which most closely resembles that of the peptide as found 
in the context of the whole native molecule. For example, the peptides may be altered to 
have an N-terminal cysteine and a C-terminal hydrophobic amidated tail. Alternatively, 
the addition or substitution of a D-stereo isomer form of one or more of the amino acids 
may be performed to create a beneficial derivative, for example to enhance stability of the 
peptide. 

Alternatively, peptide mimotopes may be identified using antibodies which are capable 
themselves of binding to the polypeptides of the present invention using techniques such as 
phage display technology (EP 0 552 267 Bl). This technique, generates a large number of 
peptide sequences which mimic the structure of the native peptides and are, therefore, 
capable of binding to anti-native peptide antibodies, but may not necessarily themselves 
share significant sequence homology to the native polypeptide. 

Vaccines 

Another aspect of the invention relates to a method for inducing an immunological 
response in an individual, particularly a mammal, preferably humans, which comprises 
inoculating the individual with BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 polynucleotide and/or polypeptide, or a fragment or 
variant thereof, adequate to produce antibody and/ or T cell immune response to protect 
said individual from infection, particularly bacterial infection and most particularly 
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Neisseria meningitidis infection. Also provided are methods whereby such immunological 
response slows bacterial replication. 

Yet another aspect of the invention relates to a method of inducing immunological response 
in an individual which comprises delivering to such individual a nucleic acid vector, 
sequence or ribozyme to direct expression of BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 or BASB071 polynucleotide and/or polypeptide, or a 
fragment or a variant thereof, for expressing BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 or BASB071 polynucleotide and/or polypeptide, or a 
fragment or a variant thereof//? vivo in order to induce an immunological response, such as, 
to produce antibody and/ or T cell immune response, including, for example, cytokine- 
producing T cells or cytotoxic T cells, to protect said individual, preferably a human, from 
disease, whether that disease is already established within the individual or not. One 
example of administering the gene is by accelerating it into the desired cells as a coating on 
particles or otherwise. Such nucleic acid vector may comprise DNA, RNA, a ribozyme, a 
modified nucleic acid, a DNA/RNA hybrid, a DNA-protein complex or an RNA-protein 
complex. 



A further aspect of the invention relates to an immunological composition that when 
introduced into an individual, preferably a human, capable of having induced within it an 
immunological response, induces an immunological response in such individual to a 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polynucleotide and/or polypeptide encoded therefrom, wherein the composition comprises 
a recombinant BASB05I, BASB057, BASB060. BASB061, BASB063, BASB065, 
BASB066 or BASB071 polynucleotide and/or polypeptide encoded therefrom and/or 
comprises DNA and/or RNA which encodes and expresses an antigen of said BASB051, 
BASB057, BASB060, BASB06I, BASB063, BASB065, BASB066 or BASB071 
polynucleotide, polypeptide encoded therefrom, or other polypeptide of the invention. The 
immunological response may be used therapeutically or prophylactically and may take the 
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form of antibody inununity and/or cellular immunity, such as cellular immunity arising 
from CTL or CD4+ T cells. 

A BASB05I, BASB057, BASB060, BASB061. BASB063, BASB065, BASB066 or 
BASB071 polypeptide or a fragment thereof may be fused with co-protein or chemical 
moiety which may or may not by itself produce antibodies, but which is capable of 
stabilizing the first protein and producing a fused or modified protein which will have 
antigenic and/or immunogenic properties, and preferably protective properties. Thus flised 
recombinant protein, preferably further comprises an antigenic co-protein, such as 
lipoprotein D from Haemophilus influenzae, Glutathione-S-transferase (GST) or beta- 
galactosidase, or any other relatively large co-protein which solubilizes the protein and 
facilitates production and purification thereof. Moreover, the co-protein may act as an 
adjuvant in the sense of providing a generalized stimulation of the immune system of the 
organism receiving the protein. The co-protein may be attached to either the amino- or 
carboxy-terminus of the first protein. 

In a vaccine composition according to the invention, a BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071 polypeptide and/or 
polynucleotide, or a fragment, or a mimotope, or a variant thereof may be present in a 
vector, such as the live recombinant vectors described above for example live bacterial 
vectors. 

Also suitable are non-live vectors for the BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 or BASB071 polypeptide, for example bacterial outer- 
membrane vesicles or "blebs". OM blebs are derived from the outer membrane of the two- 
layer membrane of Gram-negative bacteria and have been documented in many Gram- 
negative bacteria (Zhou, L et al. 1998. FEMS Microbiol. Lett. 163:223-228) including C. 
trachomatis and C. psittaci. A non-exhaustive list of bacterial pathogens reported to 
produce blebs also includes: Bordetella pertussis, Borrelia burgdorferi. Brucella 
melitensis. Brucella ovis, Esherichia coli, Haemophilus influenza, Legionella pneumophila, 
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Neisseria gonorrhoeae. Neisseria meningitidis, Pseudomonas aeruginosa and Yersinia 
enterocolitica. 

Blebs have the advantage of providing outer-membrane proteins in their native 
conformation and are thus particularly useful for vaccines. Blebs can also be improved for 
vaccine use by engineering the bacterium so as to modify the expression of one or more 
molecules at the outer membrane. Thus for example the expression of a desired 
immunogenic protein at the outer membrane, such as the BASB051, BASB057, BASB060, 
BASB061, BASB063, BASB065, BASB066 or BASB071 polypeptide, can be introduced or 
upregulated (e.g. by altering the promoter). Instead or in addition, the expression of outer- 
membrane molecules which are either not relevant (e.g. unprotective antigens or 
immunodominant but variable proteins) or detrimental (e.g. toxic molecules such as LPS, 
or potential inducers of an autoimmune response) can be downreguiated. These approaches 
are discussed in more detail below. 

The non-coding flanking regions of the BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 or BASB071 gene contains regulatory elements important 
in the expression of the gene. This regulation takes place both at the transcriptional and 
translational level. The sequence of these regions, either upstream or downstream of the 
open reading frame of the gene, can be obtained by DNA sequencing. This sequence 
information allows the deteraiination of potential regulatory motifs such as the different 
promoter elements, terminator sequences, inducible sequence elements, repressors, 
elements responsible for phase variation, the shine-dalgamo sequence, regions with 
potential secondary structure involved in regulation, as well as other types of regulatory 
motifs or sequences. 

This sequence information allows the modulation of the natural expression of the 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
gene. The upregulation of the gene expression may be accomplished by altering the 
promoter, the shine-dalgamo sequence, potential repressor or operator elements, or any 
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Other elements involved. Likewise, downreguiation of expression can be achieved by 
similar types of modification. Akematively, by changing phase variation sequences, the 
expression of the gene can be put under phase variation control, or it may be uncoupled 
from this regulation. In another approach, the expression of the gene can be put under the 
5 control of one or more inducible elements allowing regulated expression. Examples of stich 
regulation include, but are not limited to, induction by temperature shift, addition of 
inductor substrates like selected carbohydrates or their derivatives, trace elements, 
vitamins, co-factors, metal ions, etc. 

10 Such modifications as described above can be introduced by several different means. The 
modification of sequences involved in gene expression can be carried out in vivo by 
random mutagenesis followed by selection for the desired phenotype. Another approach 
consists in isolating the region of interest and modifying it by random mutagenesis, or site- 
directed replacement, insertion or deletion mutagenesis. The modified region can then be 

15 reintroduced into the bacterial genome by homologous recombination, and the effect on 
gene expression can be assessed. In another approach, the sequence knowledge of the 
region of interest can be used to replace or delete all or part of the natural regulatory 
sequences. In this case, the regulatory region targeted is isolated and modified so as to 
contain the regtilatory elements from another gene, a combination of regulatory elements 

20 from different genes, a synthetic regulatory region, or any other regulatory region, or to 
delete selected parts of the wild-type regulatory sequences. These modified sequences can 
then be reintroduced into the bacterium via homologous recombination into the genome. A 
non-exhaustive list of preferred promoters that could be used for up-regulation of gene 
expression includes the promoters porA, porB, IbpB, tbpB, pi 10, 1st, hpuAB from K 

25 meningitidis or A^. gonorroheae; ompCD, copB, IbpB, ompE, UspAl ; UspA2; TbpB from 
M Catarrhalis; pl, p2, p4, p5, p6, IpD, tbpB, D15, Hia, Hmwl, Hmw2 from H. influenzae. 

In one exEunpIe, the expression of the gene can be modulated by exchanging its promoter 
with a stronger promoter (through isolating the upstream sequence of the gene, in vitro 
30 modification of this sequence, and reintroduction into the genome by homologous 
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recombination). Upregulated expression can be obtained in both the bacterium as well as in 
the outer membrane vesicles shed (or made) from the bacterium. 

In other examples, the described approaches can be used to generate recombinant bacterial 
strains with improved characteristics for vaccine applications. These can be, but are not 
limited to, attenuated strains, strains with increased expression of selected antigens, strains 
with knock-outs (or decreased expression) of genes interfering with the immune response, 
strains with modulated expression of immunodominant proteins, strains with modulated 
shedding of outer-membrane vesicles. 

Thus, also provided by the invention is a modified upstream region of the BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 gene, 
which modified upstream region contains a heterologous regulatory element which alters 
the expression level of the BASB051, BASB057, BASB060, BASB061, BASB063, 
BASB065, BASB066 or BASB071 protein located at the outer membrane. The upstream 
region according to this aspect of the invention includes the sequence upstream of the 
BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
gene. The upstream region starts immediately upstream of the BASB05 1 , BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 gene and continues 
usually to a position no more than about 1000 bp upstream of the gene from the ATG start 
codon. In the case of a gene located in a polycistronic sequence (operon) the upstream region 
can start immediately preceding the gene of interest, or preceding the first gene in the operon. 
Preferably, a modified upstream region according to this aspect of the invention contains a 
heterologous promoter at a position between 500 and 700 bp upstream of the ATG. 

Thus, the invention provides a BASB051, BASB057, BASB060, BASB06L BASB063, 
BASB065, BASB066 and BASB071 polypeptide, in a modified bacterial bleb. The invention 
further provides modified host cells capable of producing the non-live membrane-based bleb 
vectors. The invention further provides nucleic acid vectors comprising the BASB051, 
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BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 and BASB071 gene 
having a modified upstream region containing a heterologous regulatory element. 

Further provided by the invention are processes to prepare the host cells and bacterial blebs 
5 according to the invention. 

Also provided by this invention are compositions, particularly vaccine compositions, and 
methods comprising the polypeptides and/or polynucleotides of the invention and 
immunostimulatory DNA sequences, such as those described in Sato, Y. et al Science 273: 
10 352(1996). 

Also, provided by this invention are methods using the described polynucleotide or 
particular fragments thereof, which have been shown to encode non-variable regions of 
bacterial cell surface proteins, in polynucleotide constructs used in such genetic 

15 immunization experiments in animal models of infection with Neisseria meningitidis. Such 
experiments will be particularly useful for identifying protein epitopes able to provoke a 
prophylactic or therapeutic immune response. It is believed that this approach will allow 
for the subsequent preparation of monoclonal antibodies of particular value, derived from 
the requisite organ of the animal successfully resisting or clearing infection, for the 

20 development of prophylactic agents or therapeutic treatments of bacterial infection, 
particularly Neisseria meningitidis infection, in mammals, particularly humans. 

The invention also includes a vaccine formulation which comprises an immunogenic 
recombinant polypeptide and/or polynucleotide of the invention together with a suitable 

25 carrier, such as a pharmaceutically acceptable carrier. Since the polypeptides and 

polynucleotides may be broken down in the stomach, each is preferably administered 
parenterally, including, for example, administration that is subcutaneous, intramuscular, 
intravenous, or intradermal. Formulations suitable for parenteral administration include 
aqueous and non-aqueous sterile injection solutions which niay contain ant i -oxidants, 

30 buffers, bacteristatic compounds and solutes which render the formulation isotonic with the 
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bodily fluid, preferably the blood, of the individual; and aqueous and non-aqueous sterile 
suspensions which may include suspending agents or thickening agents. The formulations 
may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeze-dried condition requiring only the addition of the sterile 
liquid carrier immediately prior to use. 

The vaccine formulation of the invention may also include adjuvant systems for 
enhancing the immunogenicity of the formulation. Preferably the adjuvant system raises 
preferentially a THl type of response. 

An immune response may be broadly distinguished into two extreme catagories, being a 
humoral or cell mediated immune responses (traditionally characterised by antibody and 
cellular effector mechanisms of protection respectively). These categories of response 
have been termed THl -type responses (cell-mediated response), and TH2-type immune 
responses (humoral response). 

Extreme THl -type immune responses may be characterised by the generation of antigen 
specific, haplotype restricted cytotoxic T lymphocytes, and natural killer ceil responses. 
In mice THl -type responses are often characterised by the generation of antibodies of the 
IgG2a subtype, whilst in the human these correspond to IgGl type antibodies. TH2-type 
immune responses are characterised by the generation of a broad range of 
immunoglobulin isotypes including in mice IgGl, IgA, and IgM. 

It can be considered that the driving force behind the development of these two types of 
inunune responses are cytokines. High levels of THl -type cytokines tend to favour the 
induction of cell mediated immune responses to the given antigen, whilst high levels of 
TH2-type cytokines tend to favour the induction of humoral immune responses to the 
antigen. 
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The distinction of TH 1 and TH2-type immune responses is not absolute. In reality an 
individual will support an immune response which is described as being predominantly 
THl or predominantly TH2. However, it is often convenient to consider the families of 
cytokines in terms of that described in murine CD4 +ve T cell clones by Mosmann and 
Coffman (Mosmann, T.R. andCoffman, R.L. (1989) THl and TH2 cells: different 
patterns oflymphokine secretion lead to different Junctional properties. Annual Review of 
Immunology, 7. pi 45- 17 3). Traditionally, THl -type responses are associated with the 
production of the INF-y and IL-2 cytokines by T-lymphocytes. Other cytokines often 
directly associated with the induction of THl -type immune responses are not produced by 
T-cells, such as IL-I2. In contrast, TH2- type responses are associated with the secretion 
of IL-4, IL-5, IL-6 and IL-I3. 



It is known that certain vaccine adjuvants are particularly suited to the stimulation of 
either THl or TH2 - type cytokine responses. Traditionally the best indicators of the 
THl :TH2 balance of the immune response after a vaccination or infection includes direct 
measurement of the production of THl or TH2 cytokines by T lymphocytes in vitro after 
restimulation with antigen, and/or the measurement of the IgGl:IgG2a ratio of antigen 
specific antibody responses. 

Thus, a THl -type adjuvant is one which preferentially stimulates isolated T-cell 
populations to produce high levels of THl -type cytokines when re-stimulated with 
antigen in vitro, and promotes development of both CD8+ cytotoxic T lymphocytes and 
antigen specific immunoglobulin responses associated with THl -type isotype. 



Adjuvants which are capable of preferential stimulation of the THl cell response 
described in International Patent Application No. WO 94/00153 and WO 95/1 7209 



are 



3 De-O-acylated monophosphoryl lipid A (3D-MPL) is one such adjuvant. This is 
known from GB 222021 1 (Ribi). Chemically it is a mixture of 3 De-O-acylated 
monophosphoryl lipid A with 4, 5 or 6 acylated chains and is manufactured by Ribi 
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Immunochem, Montana. A preferred form of 3 De-O-acylated monophosphoryl lipid A 
is disclosed in European Patent 0 689 454 Bl (SmithKline Beecham Biologicals SA). 

Preferably, the particles of 3D-MPL are small enough to be sterile filtered through a 
0.22micron membrane (European Patent number 0 689 454). 
3D-MPL will be present in the range of lOjag - lOOjig preferably 25-50^g per dose 
wherein the antigen will typically be present in a range 2-50|ig per dose. 

Another preferred adjuvant comprises QS21, an Hpic purified non-toxic fraction derived 
from the bark of Quillaja Saponaria Molina. Optionally this may be admixed with 3 De- 
O-acylated monophosphoryl lipid A (3D-MPL), optionally together with a carrier. 

The method of production of QS21 is disclosed in US patent No. 5,057,540. 

Non-reactogenic adjuvant formulations containing QS21 have been described previously 
(WO 96/33739). Such fomiulations comprising QS21 and cholesterol have been shown 
to be successful THl stimulating adjuvants when formulated together with an antigen. 

Further adjuvants which are preferential stimulators of THI cell response include 
immunomodulatory oligonucleotides, for example unmethylated CpG sequences as 
disclosed in WO 96/02555. 

Combinations of different THl stimulating adjuvants, such as those mentioned 
hereinabove, are also contemplated as providing an adjuvant which is a preferential 
stimulator of THl cell response. For example, QS21 can be formulated together with 3D- 
MPL. The ratio of QS21 : 3D-MPL will typically be in the order of 1 : 10 to 10 : 1; 
preferably 1:5 to 5 : 1 and often substantially 1:1. The preferred range for optimal 
synergy is 2.5 : 1 to 1 : 1 3D-MPL: QS21. 
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Preferably a carrier is also present in the vaccine composition according to the invention. 
The carrier may be an oil in water emulsion, or an aluminium salt, such as aluminium 
phosphate or aluminium hydroxide. 

A preferred oil-in-water emulsion comprises a metabolisible oil, such as squalene, alpha 
tocopherol and Tween 80. In a particularly preferred aspect the antigens in the vaccine 
composition according to the invention are combined with QS21 and 3D-MPL in such an 
emulsion. Additionally the oil in water emulsion may contain span 85 and/or lecithin 
and/or tricaprylin. 



Typically for human administration QS21 and 3D-MPL will be present in a vaccine in the 
range of l^g - 200^g, such as lO-lOO^ig, preferably lOfig - 50^g per dose. Typically the 
oil in water will comprise from 2 to 10% squalene, from 2 to 10% alpha tocopherol and 
from 0.3 to 3% tween 80. Preferably the ratio of squalene: alpha tocopherol is equal to 
or less than 1 as this provides a more stable emulsion. Span 85 may also be present at a 
level of 1%. In some cases it may be advantageous that the vaccines of the present 
invention will further contain a stabiliser. 

Non-toxic oil in water emulsions preferably contain a non-toxic oil, e.g. squalane or 
squalene, an emulsifier, e.g. Tween 80, in an aqueous carrier. The aqueous carrier may 
be, for example, phosphate buffered saline. 

A particularly potent adjuvant formulation involving QS21, 3D-MPL and tocopherol in 
an oil in water emulsion is described in WO 95/1 72 1 0. 

The present invention also provides a polyvalent vaccine composition comprising a vaccine 
formulation of the invention in combination with other antigens, in particular antigens 
useful for treating cancers, autounmune diseases and related conditions. Such a polyvalent 
vaccine composition may include a TH-1 inducing adjuvant as hereinbefore described. 
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While the invention has been described with reference to certain BASB051, BASB057, 
BASB060, BASB061, BASB063, BASB065, BASB066 and BASB071 polypeptides and 
polynucleotides, it is to be understood that this covers fragments of the naturally occurring 
polypeptides and polynucleotides, and similar polypeptides and polynucleotides with 
additions, deletions or substitutions which do not substantially affect the immunogenic 
properties of the recombinant polypeptides or polynucleotides. 

The antigen can also be delivered in the form of whole bacteria (dead or alive) or as 
subcellular fractions, these possibilities do include N, meningitidis itself. 

Compositions, kits and administration 

In a further aspect of the invention there are provided compositions comprising a BASB051, 
BASB057, BASB060, BASB061, BASB063, BASB065, BASB066 or BASB071 
polynucleotide and/or a BASB051, BASB057, BASB060, BASB061, BASB063, BASB065, 
BASB066 or BASB071 polypeptide for administration to a cell or to a multicellular 
organism. 

The invention also relates to compositions comprising a polynucleotide and/or a polypeptide 
discussed herein or their agonists or antagonists. The polypeptides and polynucleotides of die 
invention may be employed in combination with a non-sterile or sterile carrier or carriers for 
use with cells, tissues or organisms, such as a pharmaceutical carrier suitable for 
administration to an individual. Such compositions comprise, for instance, a media additive 
or a therapeutically effective amount of a polypeptide and/or polynucleotide of the invention 
and a phamiaceutically acceptable carrier or excipient. Such carriers may include, but are not 
limited to, saline, buffered saline, dextrose, water, glycerol, ethanol and combinations thereof. 
The fonnulation should suit the mode of admmistration. The invention further relates to 
diagnostic and pharmaceutical packs and kits comprising one or more containers filled with 
one or more of the ingredients of the aforementioned compositions of the invention. 
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Polypeptides, polynucleotides and other compounds of the invention may be employed alone 
or in conjunction with other compounds, such as therapeutic compounds. 

The pharmaceutical compositions may be administered in any effective, convenient manner 
including, for instance, administration by topical, oral, anal, vaginal, intravenous, 
intraperitoneal, intramuscular, subcutaneous, intranasal or intradermal routes among others. 

In therapy or as a prophylactic, the active agent may be administered to an individual as an 
injectable composition, for example as a sterile aqueous dispersion, preferably isotonic. 

In a further aspect, the present invention provides for pharmaceutical compositions 
comprising a therapeutically effective amount of a polypeptide and/or polynucleotide, such as 
the soluble form of a polypeptide and/or polynucleotide of the present invention, agonist or 
antagonist peptide or small molecule compound, in combmation with a pharmaceutically 
acceptable carrier or excipient. Such carriers include, but are not limited to, saline, buffered 
saline, dextrose, water, glycerol, ethanol, and combinations thereof The invention further 
relates to pharmaceutical packs and kits comprising one or more containers filled with one or 
more of the ingredients of the aforementioned compositions of the invention. Polypeptides, 
polynucleotides and other compounds of the present invention may be employed alone or in 
conjunction wdth other compounds, such as therapeutic compounds. 

The composition will be adapted to the route of administration, for instance by a systemic or 
an oral route. Preferred forms of systemic administration include injection, typically by 
intravenous injection. Other injection routes, such as subcutaneous, intramuscular, or 
mtraperitoneal, can be used. Alternative means for systemic administration include 
transmucosal and transdermal administration using penetrants such as bile salts or fusidic 
acids or other detergents. In addition, if a polypeptide or other compounds of the present 
invention can be formulated in an enteric or an encapsulated formulation, oral administration 
may also be possible. Administration of these compounds may also be topical and/or 
locaIized, in the form of salves, pastes, gels, solutions, powders and the like. 
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For administration to mammals, and particularly humans, it is expected that the daily 
dosage level of the active agent v^ill be from 0.01 mg/kg to 10 mg/kg, typically around 1 
mg/kg. The physician in any event v^ill determine the actual dosage which will be most 
suitable for an individual and will vary with the age, weight and response of the panicular 
individual. The above dosages are exemplary of the average case. There can, of course, be 
individual instances where higher or lower dosage ranges are merited, and such are within 
the scope of this invention. 

The dosage range required depends on the choice of pepdde, the route of administration, the 
nature of the formulation, the nature of the subject's condition, and the judgment of the 
attending practitioner. Suitable dosages, however, are in the range of 0.1-100 M-g/kg of 
subject. 

A vaccine composition is conveniently in injectable form. Conventional adjuvants may be 
employed to enhance the immune response. A suitable unit dose for vaccination is 0.5-5 
microgram/kg of antigen, and such dose is preferably administered 1-3 times and with an 
interval of 1-3 weeks. With the indicated dose range, no adverse toxicological effects will 
be observed with the compounds of the invention which would preclude their 
administration to suitable individuals. 

Wide variations in the needed dosage, however, are to be expected in view of the variety of 
compounds available and the differing efficiencies of variotis routes of administration. For 
example, oral administration would be expected to require higher dosages than administration 
by intravenous injection. Variations in these dosage levels can be adjusted using standard 
empirical routines for optimization, as is well understood in the art. 

Sequence Databases, Sequences in a Tangible Medium, and Algorithms 
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Polynucleotide and polypeptide sequences form a valuable information resource with which 
to determine their 2- and 3-dimensional structures as well as to identify further sequences of 
similar homology. These approaches are most easily facilitated by storing the sequence in a 
computer readable medium and then using the stored data in a known macromolecular 
structure program or to search a sequence database using well known searching tools, such as 
the GCG program package. 



Also provided by the invention are methods for the analysis of character sequences or 
strings, particularly genetic sequences or encoded protein sequences. Preferred methods of 
sequence analysis include, for example, methods of sequence homology analysis, such as 
identity and similarity analysis, DNA, RNA and protein stmcture analysis, sequence 
assembly, cladistic analysis, sequence motif analysis, open reading frame determination, 
nucleic acid base calling, codon usage analysis, nucleic acid base trimming, and sequencing 
chromatogram peak analysis. 



A computer based method is provided for performing homology identification. This 
method comprises the steps of: providing a first polynucleotide sequence comprising the 
sequence of a polynucleotide of the invention in a computer readable medium; and 
comparing said first polynucleotide sequence to at least one second polynucleotide or 
polypeptide sequence to identify homology. 

A computer based method is also provided for performing homology identification, said 
method comprising the steps of: providing a first polypeptide sequence comprising the 
sequence of a polypeptide of the invention in a computer readable medium; and comparing 
said first polypeptide sequence to at least one second polynucleotide or polypeptide 
sequence to identify homology. 



All publications and references, including but not limited to patents and patent applications, 
cited in this specification are herein incorporated by reference in their entirety as if each 
individual publication or reference were specifically and individually indicated to be 
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incorporated by reference herein as being fiilly set forth. Any patent application to which 
this application claims priority is also incorporated by reference herein in its entirety in the 
manner described above for publications and references. 

5 DEFINITIONS 

"Identity," as known in the art, is a relationship between two or more polypeptide sequences 
or two or more polynucleotide sequences, as the case may be, as determined by comparing 
the sequences. In the art, "identity" also means the degree of sequence relatedness between 

10 polypeptide or polynucleotide sequences, as the case may be, as determined by the match 
between strings of such sequences. "Identity" can be readily calculated by known methods, 
including but not limited to those described in (Computational Molecular Biology, Lesk, 
A.M., ed., Oxford University Press, New York, 1988; Biocomputing: Informatics and 
Genome Projects, Smith, D.W., ed.. Academic Press, New York, 1993; Computer Analysis 

15 of Sequence Data, Part I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 
1994; Sequence Analysis in Molecular Biology, von Heine, G., Academic Press, 1987; and 
Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New 
York, 1991; and Carillo, H., and Lipman, D., SLAM J. Applied Matk, 48: 1073 (1988). 
Methods to determine identity are designed to give the largest match between the sequences 

20 tested. Moreover, methods to determine identity are codified in publicly available 
computer programs. Computer program methods to determine identity between two 
sequences include, but are not limited to, the GAP program in the GCG program package 
(Devereux, J., et al.. Nucleic Acids Research 12(1): 387 (1984)), BLASTP, BLASTN 
(Altschul, S.F. et al., J. Mol Biol 215: 403-410 (1990), and FASTA( Pearson and Lipman 

25 Proc. Natl, Acad. Sci. USA 85; 2444-2448 (1988). The BLAST family of programs is 

publicly available from NCBI and other sources {BLAST Manual, Altschul, S., et ai, NCBI 
NLM NIH Bethesda, MD 20894; Altschul, S., et al,J. Mol Biol 215: 403-410 (1990). 
The well knovm Smith Waterman algorithm may also be used to determine identity. 
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Parameters for polypeptide sequence comparison include the following: 
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Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

Comparison matrix: BLOSSUM62 from Henikoff and Henikoff, 

Proc. Natl. Acad. Sci. USA. 89:10915-10919 (1992) 

Gap Penalty: 8 

Gap Length Penalty: 2 

A program useful with these parameters is publicly available as the "gap" program from 
Genetics Computer Group, Madison WI. The aforementioned parameters are the default 
parameters for peptide comparisons (along with no penalty for end gaps). 

Parameters for polynucleotide comparison include the following: 
Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: matches = +10, mismatch = 0 
Gap Penalty: 50 
Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison WI. These are 
the default parameters for nucleic acid comparisons. 

A preferred meaning for "identity" for polynucleotides and polypeptides, as the case may 
be, are provided in ( 1 ) and (2) below. 

( 1 ) Polynucleotide embodiinents ftirther include an isolated polynucleotide comprising 
a polynucleotide sequence having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 100% identity 
to the reference sequence of SEQ ID NO:l, wherein said polynucleotide sequence may be 
identical to the reference sequence of SEQ ID NO: 1 or may include up to a certain integer 
number of nucleotide alterations as compared to the reference sequence, wherein said 
alterations are selected from the group consisting of at least one nucleotide deletion, 
substitution, including transition and transversion, or insertion, and wherein said alterations 
may occur at the 5* or 3* terminal positions of the reference nucleotide sequence or 
anywhere between those terminal positions, interspersed either individually among the 
nucleotides in the reference sequence or in one or more contiguous groups within the 
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reference sequence, and wherein said number of nucleotide alterations is determined by 
multiplying the total number of nucleotides in SEQ ID NO: 1 by the integer defining the 
percent identity divided by 100 and then subtracting that product from said total number of 
nucleotides in SEQ ID NO:l, or: 

Dn ^ Xn - (Xn • y), 

wherein n^ is the number of nucleotide alterations, x^ is the total number of nucleotides in 
SEQ ID N0:1, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 
0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1.00 for 100%, aad • is the symbol for the 
multiplication operator, and wherein any non-integer product of x^ and y is rounded down 
to the nearest integer prior to subtracting it from x^. Alterations of a polynucleotide 
sequence encoding the polypeptide of SEQ ID NO:2 may create nonsense, missense or 
frameshift mutations in this coding sequence and thereby alter the polypeptide encoded by 
the polynucleotide following such alterations. 

By way of example, a polynucleotide sequence of the present invention may be identical to 
the reference sequence of SEQ ID NO: 1, that is it may be 100% identical, or it may include 
up to a certain integer number of nucleic acid alterations as compared to the reference 
sequence such that the percent identity is less than 100% identity. Such alterations are 
selected from the group consisting of at least one nucleic acid deletion, substitution, 
including transition and transversion, or insertion, and wherein said alterations may occur 
at the 5' or 3* terminal positions of the reference polynucleotide sequence or anywhere 
between those terminal positions, interspersed either individually among the nucleic acids 
in the reference sequence or in one or more contiguous groups within the reference 
sequence. The number of nucleic acid alterations for a given percent identity is determined 
by multiplying the total number of nucleic acids in SEQ ID NO:l by the integer defining 
the percent identity divided by 1 00 and then subtracting that product from said total number 
of nucleic acids in SEQ ID NO: 1 , or: 
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^ % - (Xn • y). 



wherein nn is the number of nucleic acid alterations, is the total number of nucleic acids 
in SEQ ID NO:l, y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., • is the 
symbol for the multiplication operator, and wherein any non-integer product of Xn and y is 
rounded down to the nearest integer prior to subtracting it from Xn- 

(2) Polypeptide embodiments further include an isolated polypeptide comprising a 
polypeptide having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 100% identity to a 
polypeptide reference sequence of SEQ ID NO:2, wherein said polypeptide sequence may 
be identical to the reference sequence of SEQ ID NO:2 or may include up to a certain 
integer number of amino acid alterations as compared to the reference sequence, wherein 
said alterations are selected from the group consisting of at least one amino acid deletion, 
substimtion, including conservative and non-conservative substitution, or insertion, and 
wherein said alterations may occur at the amino- or carboxy-terminal positions of the 
reference polypeptide sequence or anywhere between those terminal positions, interspersed 
either individually among the amino acids in the reference sequence or in one or more 
contiguous groups within the reference sequence, and wherein said number of amino acid 
alterations is determined by multiplying the total number of amino acids in SEQ ID NO:2 
by the integer defining the percent identity divided by 100 and then subtracting that product 
from said total number of amino acids in SEQ ID NO:2, or: 

Da < Xa - (xa • y), 

wherein Ua is the number of amino acid alterations, Xg is the total number of amino acids in 
SEQ ID NO:2, y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 
0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1 .00 for 100%, and • is the symbol for the 
multiplication operator, and wherein any non-integer product of Xa and y is rounded down 
to the nearest integer prior to subtracting it from Xg- 
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By way of example, a polypeptide sequence of the present invention may be identical to the 
reference sequence of SEQ ID NO:2, that is it may be 100% identical, or it may include up 
to a certain integer number of amino acid alterations as compared to the reference sequence 
such that the percent identity is less than 100% identity. Such alterations are selected from 
the group consisting of at least one amino acid deletion, substitution, including 
conservative and non-conservative substitution, or insertion, and wherein said alterations 
may occur at the amino- or carboxy-terminal positions of the reference polypeptide 
sequence or anywhere between those terminal positions, interspersed either individually 
among the amino acids in the reference sequence or in one or more contiguous groups 
within the reference sequence. The number of amino acid alterations for a given % identity 
is determined by multiplying the total number of amino acids in SEQ ID NO:2 by the 
integer defining the percent identity divided by 100 and then subtracting that product from 
said total number of amino acids in SEQ ID NO:2, or: 



Da < Xa • (xa • y), 

wherein is the number of amino acid alterations, Xa is the total number of amino acids in 
SEQ ID NO:2, y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., and • is the 
symbol for the multiplication operator, and wherein any non-integer product of Xa and y is 
rounded down to the nearest integer prior to subtracting it from Xa- 

"Individual(s)," when used herein with reference to an organism, means a multicellular 
eukaryote, including, but not limited to a metazoan, a mammal, an ovid, a bovid, a simian, 
a primate, and a human. 



"Isolated" means altered "by the hand of man" from its natural state, i.e., if it occurs in nature, 
it has been changed or removed from its original envirormient, or both. For example, a 
polynucleotide or a polypeptide naturally present in a living organism is not "isolated," but 
the same polynucleotide or polypeptide separated from the coexisting materials of its natural 
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State is "isolated", as the term is employed herein. Moreover, a polynucleotide or polypeptide 
that is introduced into an organism by transformation, genetic manipulation or by any other 
recombinant method is "isolated" even if it is still present in said organism, which organism 
may be living or non-living. 

"Polynucleotide(s)" generally refers to any polyribonucleotide or polydeoxyribonucleotide, 
which may be unmodified RNA or DNA or modified RNA or DNA including single and 
double-stranded regions. 

"Variant" refers to a polynucleotide or polypeptide that differs from a reference 
polynucleotide or polypeptide, but retains essential properties. A typical variant of a 
polynucleotide differs in nucleotide sequence fi-om another, reference polynucleotide. 
Changes in the nucleotide sequence of the variant may or may not alter the amino acid 
sequence of a polypeptide encoded by the reference polynucleotide. Nucleotide changes 
may result in amino acid substitutions, additions, deletions, fusions and truncations in the 
polypeptide encoded by the reference sequence, as discussed below. A typical variant of 
a polypeptide differs in amino acid sequence firom another, reference polypeptide. 
Generally, differences are limited so that the sequences of the reference polypeptide and 
the variant are closely similar overall and, in many regions, identical. A variant and 
reference polypeptide may differ in amino acid sequence by one or more substitutions, 
additions, deletions in any combination. A substituted or inserted amino acid residue 
may or may not be one encoded by the genetic code. A variant of a polynucleotide or 
polypeptide may be a naturally occurring such as an allelic variant, or it may be a variant 
that is not known to occur naturally. Non-naturally occurring variants of polynucleotides 
and polypeptides may be made by mutagenesis techniques or by direct synthesis. 

"Disease(s)" means any disease caused by or related to infection by a bacteria, including , for 
example, upper respiratory tract infection, invasive bacterial diseases, such as bacteremia and 

meningitis. 
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EXAMPLES 

The examples below are carried out using standard techniques, which are well known and 
routine to those of skill in the art, except where otherwise described in detail. The examples 
are illustrative, but do not limit the invention. 

Example 1 

The BASB051 gene in N.meningitidis strain ATCC 13090. 

The BASB051 gene of N. meningitidis strain ATCC 13090 is shown in SEQ ID NO:l. 
The translation of the BASB051 polynucleotide sequence, shown in SEQ ID NO:2, 
shows significant similarity to Neisseria gonorrhoeae ComL lipoprotein. The BASB051 
polypeptide contains a leader sequence characteristic of a lipoprotein signal sequence. 

Example 2 

The BASB057 gene in N. meningitidis strain ATCC 13090. 

The BASB057 gene of N, meningitidis strain ATCC 13090 is shown in SEQ ID NO:3. 
The translation of the BASB057 polynucleotide sequence, shown in SEQ ID NO:4, 
shows significant similarity to Neisseria gonorrhoeae MtrE outer membrane 
lipoprotein. The BASB057 polypeptide conains a leader sequence characteristic of a 
lipoprotein signal sequence. 

Example 3 

The BASB060 gene in Nmenin^itidis strain ATCC 13090. 
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The BASB060 gene of A^. meningitidis strain ATCC 13090 is shown in SEQ ID NO:5. 
The translation of the BASB060 polynucleotide sequence, shown in SEQ ID NO:6, 
shows no significant similarity to any known protein. However, the BASB060 
polypeptide contains a leader sequence which is characteristic of a lipoprotein signal 
sequence and has the characteristics of an outer membrane lipoprotein. 

Example 4 

The BASB061 gene in N.meninsitidis strain ATCC 13090. 

The BASB061 gene of A^. meningitidis strain ATCC 13090 is shown in SEQ ID NO: 7. 
The translation of the BASB061 polynucleotide sequence, shown in SEQ ID NO:8, 
shows significant similarity to Neisseria meningitidis mlp gene product. The BASB061 
polypeptide contains a leader sequence which is characteristic of a lipoprotein signal 
sequence and has the characteristics of an outer membrane lipoprotein. 

Example 5 



The BASB 063 gene in N.meninsitidis strain ATCC 13090. 

The BASB063 gene of A^. meningitidis strain ATCC 13090 is shown in SEQ ID NO:9. 
The translation of the BASB063 polynucleotide sequence, shown in SEQ ID NO: 10, 
shows significant similarity to any known protein. However, the BASB063 polypeptide 
does contain a leader sequence which is characteristic of a lipoprotein signal sequence 
and has the characteristics of an outer membrane lipoprotein. 

Example 6 

The BASB065 gene in N.meninsitidis strain ATCC 13090. 
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The BASB065 gene of M meningitidis strain ATCC 13090 is shown in SEQ ID 
NO: 11, The translation of the BASB065 polynucleotide sequence, shown in SEQ ID 
NO: 12, shows significant similarity to any known protein. However, the BASB065 
polypeptide does contain a leader sequence which is characteristic of a lipoprotein 
signal sequence and has the characteristics of an outer membrane lipoprotein. 

Example 7 

The BASB066 gene in N. meningitidis strain ATCC 13090. 

The BASB066 gene of//, meningitidis strain ATCC 13090 is shown in SEQ ID 
NO: 13. The translation of the BASB066 polynucleotide sequence, shown in SEQ ID 
NO: 14, shows significant similarity to Neisseria meningitidis CtrA protein. The 
BASB066 polypeptide contains a leader sequence which has the characteristics of a 
lipoprotein signal sequence and has the characteristics of a protein located in the outer 
membrane. 

Example 8 

The BASB071 gene in N.meninsitidis strain ATCC 13090. 

The BASB071 gene of N. meningitidis strain ATCC 13090 is shown in SEQ ID 
NO: 15. The translation of the BASB071 polynucleotide sequence, shown in SEQ ID 
NO: 16, shows significant similarity to Neisseria gonorrhoeae HisJ protein. The 
BASB071 polypeptide is contains a leader sequence which has the characteristics of a 
lipoprotein signal sequence. 
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Polynucleotide and Polypeptide Sequences 



SEQ ID NO:l 

Neisseria meningitidis BASB051 polynucleotide sequence from strain ATCC 13090 

5 ATGAAAAAAATTCTTTTAACGGTTTCATTAGGTTTGGCACTGAGTGCCTGTGCCACTCAA 
GGTACGGTCGATAAAGATGCTCAGATTACCCAAGATTGGAGTGTGGAGAAGCTCTATGCC 
GAAGCCCAGGACGAATTGAACAGCAGCAATTATACGCGGGCTGTCAAGTTATACGAAATC 
TTGGAATCGCGCTTCCCCACCAGCCGCCATGCCCGGCAATCCCAACTGGATACCGCATAC 
GCCTATTATAAAGACGATGAAAAAGACAAGGCTCTGGCGGCAATCGAACGCTTCCGCCGC 

10 CTCCATCCGCAGCATCCGAATATGGATTACGCGCTGTATCTGCGCGGCTTGGTGCTGTTC 
AACGAAGACCAGTCCTTCTTGAACAAACTGGCCTCGCAAGACTGGTCCGACCGCGACCCG 
AAAGCCAACCGCGAAGTAACCCAGGCGTTTGCGGAACTCGTCCAACGCTTCCCCAACAGC 
AAATACGCCGCCGATGCGACCGCACGCATGGTCAAACTGGTCGATGCACTGGGCGGCAAT 
GAAATGTCGGTGGCGCGCTACTACATGAAACGCGGCGCATATATCGCCGCCGCCAACCGC 

1 5 GCCCAAAAAATTATCGGCAGCTACCAAAATACACGCTATGTCGAAGAATCGCTCGCCATC 

TTGGAACTTGCCTACCAAAAACTCGGCAAACCACAGCTTGCCGCCGATACGCGCCGCGTG 

TTGGAAACCAACrrCCCGAAAAGCCCGTTTTTGACGCACGCTTGGCAGCCCGACGATATG 
CCTTGGTGGCGTTACTGGCATTAA 

20 SEQIDNO:2 

Neisseria meningitidis BASB051 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO:l 

MKKII*LTVSLGIJ^SACATQGTVDKI>AQITQDWSVEKLYAEAQDEI^SSNr 
LESRFPTSRHARQSQU3TAYAYYKDDEKDKAIJ^ERFRRIJiPQHPNMDyAI.yLRGL^ 
25 NEDQS FLNKIASQDWSDRDPKANREVTQAFAELVQRFPNSKYAADATARMV^ 

EMSVARYYMKRGAYIAAANRAQKIIGSYQmilYVEESIAILEIAyQKr^KPQL^ 
LETNTPKS PFLTHAWQPDDMPWWRYWH 



SEQ ID NO:3 

30 Neisseria meningitidis BASB057 polynucleotide sequence from strain ATCC 1 3090 

ATGGATACTACATTGAAAACCACCTTGACTTCTGTTGCAGCAGCCTTCGCATTATCCGCC 
TGCACCATGATTCCCCAATACGAGCAGCCCAAAGTCGAAGTTGCCGAAACGTTTAAAAAC 
GATACCGCCGACAGCGGCATCCGTGCGGTCGATTTAGGTTGGCATGACTATTTTGCCGAC 
CCGCGCCTGCAAAAGCTGATCGACATCGCACTCGAGCGCAATACCAGTTTGCGTACCGCC 

35 GTATTGAACAGCGAAATCTACCGCAAACAATACATGATTGAGCGCAACAACCTCCTGCCC 
ACGCTTGCCGCCAATGCGAACGGCTCGCGCCAAGGCAGCTTGAGCGGCGGCAATGTCAGC 
AGCAGCTACAATGTCGGACTGGGTGCGGCATCTTACGAACTCGACCTGTTCGGACGCGTC 
CGCAGCAGCAGCGAAGCAGCACTGCAAGGCTATTTTGCAAGTGTCGCCAACCGCGATGCG 
GCACATTTGAGCCTGATTGCCACCGTTGCCAAAGCCTATTTCAACGAACGTTATGCCGAA 

40 GAAGCGATGTCTTTGGCGCAGCGTGTTTTGAAAACGCGCGAGGAAACCTACAAGCTGTCC 
GAATTACGTTACAAGGCAGGCGTGATTTCCGCCGTCGCCCTACGTCAGCAGGAAGCCCTG 
ATCGAATCTGCCAAAGCCGATTATGCCCATGCCGCGCGCAGCCGCGAACAGGCGCGCAAT 
GCCTTGGCAACCTTGATTAACCAACCGATACCCGAAGACCTGCCTGCCGGTTTGCCGCTG 
GACAAGCAGTTTTTTGTTGAAAAACTGCCGGCCGGTTTGAGTTCCGAAGTATTGCTCGAC 

45 CGTCCCGATATCCGTGCTGCCGAACACGCGCTCAAACAGGCAAACGCCAATATCGGTGCG 
GCACGCGCCGCCTTTTTCCCATCCATCCGCCTGACCGGAACCGTCGGTACGGGTTCTGCC 
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GAATTGGGTGGGTTGTTCAAAAGCGGCACGGGCGTTTGGTCGTTCGCGCCGTCTATTACC 

CTGCCGATTTTTACCTGGGGTACGAACAAAGCCAACCTTGATGTAGCCAAGCTGCGCCAA 

CAGGCACAAATCGTTGCCTATGAAGCCGCCGTCCAATCCGCATTTCAAGACGTGGCAAAC 

GCATTGGCGGCGCGCGAGCAGCTGGATAAAGCCTATGACGCTTTAAGCAAACAAAGCCGC 

GCCTCTAAAGAGGCGTTGCGCTTGGTCGGCCTGCGTTACAAGCACGGCGTATCCGGCGCG 

CTCGACTTGCTCGATGCGGAACGCAGCAGCTATGCGGCGGAGGGTGCGGCTTTGTCGGCA 

CAACTGACCCGCGCCGAAAACCTTGCCGATTTGTACAAGGCACTCGGCGGCGGATTGAAA 
CGGGATACCCAAACCGACAAATAA 



SEQ ID NO:4 

Neisseria meningitidis BASB057 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO:3 

MDTTLKTTLTSVAAAFALSACTMIPQYEQPKVEVAETFKtTOTADSGIR^ 
PRLQKLIDIAI^R^P^SIJ^TAVI^SEIYRKOYMIERNNrJ:PTIJUW;^^ 
SSYNVGLGAASYEIJDLFGRVRSSSEAALQGYFASVANRDAAHLSLIATVAKAyF^ 
EAMSIAQRVLiCTREETYia.SEIJlYKAGVISAVAIJiQQEAI.IESAi^ 

AXATLINQPIPEDLPAGLPI^KQFFVEKLPAGLSSEVLIJDRPDIRAAEHALKQANANIGA 
ARAAFFPS IRLTGTVGTGS AELGGLFKSGTGWS FAPS ITLP I FTWGTNKANIJ^VAKI^ 
QAQIVAYEAAVQSAFQDVANAIJUUiEQr^KAYDALSKQSRASKEAIJlLVGLRYKHGVSGA 
I^IXDAERSSYAAEGAALSAQLTRAENIJ^LyKALGGGIjaiDTQTDK 



SEQ ID NO:5 

Neisseria meningitidis BASB060 polynucleotide sequence from strain ATCC 13090 

ATGAAAAAACTTCTAATGATAACCCTCACCGGTATGCTTGCAGCTTGTGCAACAGGTGTC 
AATGTCGGCCGGTTGATGGTTGAAATGCCGCAGGGAGAACGTTCTGTCGTTGTGCAGGTT 
CCCGCGACAAATAACCGGCTTTCCGATACGGTAGCTGTCGGAATGATTAAAACATCCGGT 
TCGCCTTCGGCATCAAATATGATTGAAATGCTCGGCGCGGACAATATCAACGTCGGCGTG 
GTGGGAAGCAGCCAAATGCTTAATAAGGCGACCGCACTTTATTCCTTAAACCATGCAAAG 
AAAGTCGGAAATAATGTCAGTGTTTATATGATGGGCGACAGCGAAAGTGACAAGGCCGAT 
TTGGAAAACGCGGCAAATGCCAAAAATATCAAATTGCATTATTTCTTTAACCAAAAATAA 



SEQ ID NO:6 

Neisseria meningitidis BASB060 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO:5 

MKKl^ITLTGMIJ^CATGVNVGRIJ^rVEMPQGER 

SPSASNMIEMI^ADNI^^^GWGSSQMLNKATALYSLNHAKKV 

LENAANAKNIKLHYFFNQK 



SEQ ID NO:7 

Neisseria meningitidis BASB061 polynucleotide sequence from strain ATCC 13090 

ATGAAAATCAAACAAATCGTCAAACCGGGCTTGGCAGTATTGGCGGCGGGCGTTCTGTCT 
GCCTGCGCAACCAAAAGCAACGTCAAAGCCGACGGAACGACCGACAATCCGGTTTTCCCG 
AAACCCTATTCCGTAACGCTCGACAACAATCGCGGTACATTCCCGACCTATGACGAATTG 
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GACTTGATGCGTCCCGGTCTGACCAAAGACGACATCTACAAAATCCTGGGTCGTCCGCAT 
TACGACGAAGGTATGTACGGCGTGCGCGAATGGGATTATCTGTTCCACTTCCACACCCCG 
GGCGTAGGCATCGACCCTGAAAACACTTCCGGCGTAGAAGGCATTACCACCTGTCAATAC 
AAAATTATTTTCGATAAAGACAAATTTGCCCGCAGCTTCTACTGGAACCCCGTCTO 
5 AAAGATGCCGCCTGTCCGCCGCCCGCACCCAAAGCCGAGCCGCAAgTCATCATCCGCGAA 
ATCGTGCCCGCCAAAcCCAAACGCATCCGCCAATAA 



SEQ ID NO:8 

Neisseria meningitidis BASB061 polypeptide sequence deduced from the polynucleotide 
10 sequence of SEQ ID NO:7 

MKIKQIVKPGIAVIAAGVLSACATKSNVKADGTTDNPVFPKPYSVTUDNK^ 
DLMRPGLTKDD lYKILGRPHYDEGrrSf GVI^WDYLFHFHTPGVG IDPENTSG^ 
KI I FDKDKFARS FyWNPWPKI)AACPPPAPKAEPQVI IRE I VPAKPKRIRQ 



15 SEQ ID NO:9 

Neisseria meningitidis BASB063 polynucleotide sequence from strain ATCC 13090 

ATGAGACCATATGCTACTACCATTTATCAACTTTTTATTTTGTTTAT^^ 
ACTATGACCTCATGTGAACCTGTGAATGAAAAGACAGATCAAAAAGCAGTAAGTGCGCAA 
CAGGCTAAAGAACAAACCAGTTTCAACAATCCCGAGCCAATGACAGGATTTGAACATACG 
20 GTTACATTTGATTTTCAGGGCACCAAAATGGTTATCCCCTATGGCTATCTTGC^ 

ACGCAAGACAATGCCACAAAATGGCTTTCCGACACGCCCGGGCAGGATGCTTACTCC^ 

AATTTGATAGAGATTAGCGTCTATTACAAAAAAACCGACCAAGGCTGGGTTCTTGAGCCA 

TACAACCAGCAAAACAAAGCACACTTTATCCAATTTCTACG 

GACGATATTGTTATCCGAAAAGATGCGTGTAGTTTAAGTACGACTATGGGAGAAAGATTG 
25 CTTACTTACGGGGTTAAAAAAATGCCATCTGCCTATCCTGAATACGAGGCTTATGAAGAT 
AAAAGACATATTCCTGAAAATCCATATTTTCATGAATTTTACTATATTAAAAAATC 
AATCCGGCGATTATTACTCATCGGAATAATCGAATAAACCAAACTGAAGAAGATAGTTAT 
AGCACTAGCGTAGGTTCCTGTATTAACGGTTTCACGGTACAGTATTACCCGTTTATTCGG 
GAAAAGCAGCAGCTCACACAGCAGGAGTTGGTAGGTTATCACCAACAAGTAGAGCAA^ 

30 

GTACAGAGTTTTGTAAACAATTCAAATAAAAAATAA 



SEQ ID NO: 10 

Neisseria meningitidis BASB063 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO:9 

35 ^«^PYATTIYQLFILFIGSVFT^r^SCEPVNEKTDQKAVSAQQAKEQTSFNNPEP^r^G 
VTFDFQGTKMVIPYGYIJUiyTQDNATKWLSDTPGQDAYSINLIEISVYYK^ 
YNQQNKAHFIQFLRDGLDSVDDIVIRKDACSLSTTMGERLLTYGVKKMPS^ 
KRHIPENPYFHEFYYIKKGENPAIITHRUNRINQTEEDSYSTSVGSCINGFTVQYYPFIR 
EKQQLTQQELVGYHQQVEQLVQS FVNNSNKK 

40 

SEQIDNO:!! 

Neisseria meningitidis BASB065 polynucleotide sequence from strain ATCC 13090 

ATGAAGACCAAATTACCGCTTTTTATCATTTGGCTGTCCGTATCCGCCGCCTGTTCTTCC 
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CCTGTTTCCCGCAATATTCAGGATATGCGGCCCGAACCGCAGGCAGAGGCAGGTAGTTCG 
GACGCTATTCCCTATCCCGTTCCCACTCTGCAAGACCGTTTGGATTATCTGGAAGGCACA 
CTCGTCCGCCTGTCGAACGAAGTGGAAACCTTAAACGGCAAAGTCAAAGCACTGGAGCAT 
GCGAAAACACACCCTTCCGGTAGGGCATACGTCCAAAAACTCGACGACCGCAAGTTGAAA 
5 GAGCATTACCTCAATACCGAAGGCGGCAGCGCATCCGCACATACCGTCGAAACCGCACAA 
AACCTCTACAATCAGGCACTCAAACACTATAAAAGCGGCAGGTTT^ 

CTGTTGAAAGGCGCGGACGGAGGCGACGGCGGCAGCATCGCGCAACGCAGTATGTACCTG 
TTGCTGCAAAGCAGGGCGCGTATGGGCAACTGCGAATCCGTCATCGAAATCGGAGGGCGT 
TACGCCAACCGTTTCAAAGACAGCCCAACCGCGCCCGAAGCCATGTTCAAAATCGGCGAA 

10 

TGCCAATACAGGTTGCAGCAGAAAGACATTGCAAGGGCAACTTGGCGCAGCCTGATACAG 
GCTTACCCGAGCAGCCCGGCGGCAAAACGCGCCGCCGCAGCCGTACGCAAACGATAG 



SEQ ID NO:12 

Neisseria meningitidis BASB065 polypeptide sequence deduced from the polynucleotide 
15 sequence of SEQ ID NO: II 

MKTKL.PLF 1 1 WL.S VSAACS S PVS RNIQDMRPEPQAEAGS SDAI PyPVPTLQDRLD YLEGT 
LVIU-SNEVETI^GKVKALEHAKTHPSGRAYVQKIJDDRKLKEHYLN^ 

NLYNQALKHYKSGRFSAAAAIiLKGADGGDGGSIAQRSMYLLLQSRARMGNCESVIEIGGR 
YANRFKDSPTAPEAMFKIGECQYRLQQKI)IARATWRSLIQAyPSSPAAK3LAAAAV^ 

20 

SEQ ID NO: 13 

Neisseria meningitidis BASB066 polynucleotide sequence from strain ATCC 13090 

GTGTTTAAAGTGAAATTTTATATTCGTCACGCAGTATTATTATTGTGTGGAAGTTTAATT 
GTAGGATGCTCTGCGATTCCTTCATCAGGCCCCAGCGCAAAAAAAATTGTCTCTTTAGGG 
25 CAACAATCTGAAGTTCAAATTCCTGAAGTGGAGCTGATTGATGTGAATCATACGGTTGCT 
CAGTTATTATATAAGGCTCAGATAAATCyVGTCATTCACTCAGTTTGGCGATGGTT 
TCGGCTGGTACGCTAAATATTGGTGATGTATTGGATATTATGATTTGGGAAGCGCCGCCG 
GCAGTATTGTTTGGTGGTGGCCTTTCTTCGATGGGCTCGGGTAGTGCGCATCAAACTAAG 
TTGCCAGAGCAGTTGGTCACGGCACGTGGTACGGTTTCTGTGCCGTTTGTTGGCGATATT 

30 

TCGGTGGTCGGTAAAACGCCTGGTCAGGTTCAGGAAATTATTAAAGGCCGCCTGAAAAAA 
ATGGCCAATCAGCCACAAGTGATGGTGCGTTTGGTGCAGAATAATGCGGCGAATGTGTCG 
GTGATTCGTGCTGGGAATAGTGTGCGTATGCCGCTGACGGCAGCCGGTGAGCGTGTGTTG 
GATGCGGTGGCTGCGGTAGGTGGTTCAACGGCAAATGTGCAGGATACGAATGTGCAGCTG 
ACACGTGGCAATGTAGTACGAACTGTTGCCrrTGGAAGATTTAGTTGCAAATCCGCGACAA 

3 5 AATATTTTGCTGCGTCGCGGTGATGTGGTTACCATGATTACCAATCCCTATACCTTTACG 
TCTATGGGTGCGGTGGGGAGAACACAAGAAATCGGTTTTTCAGCCAGAGGCTTATCGCTT 
TCTGAAGCCATTGGCCGTATGGGCGGTTTGCAAGATCGCCGTTCTGATGCGCGTGGTGTG 
TTTGTGTTCCGCTATACGCCATTGGTGGAATTGCCGGCAGAACGTCAGGATAAATGGATT 
GCTCAAGGTTATGGCAGTGAGGCAGAGATTCCAACGGTATATCGTGTGAATATGGCTGAT 

40 GCGCATTCGCTATTTTCTATGCAGCGCTTTCCTGTGAAGAATAAAGATGTATTGTATGTG 
TCGAATGCGCCGTTGGCTGAAGTGCAGAAATTCTTGTCGTTTGTGTTCTCGCCGGTTACC 
AGTGGCGCGAACAGTATTAATAATTTAACTAATTAA 



SEQ ID NO:14 

45 Neisseria meningitidis BASB066 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO:13 
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MFKVKFYIRHAVLLLCGSLIVGCSAIPSSGPSAKKIVSLGQQSEVQIPEVELIDVNHTVA 

QLLYKAQINQSFTQFGDGYASAGTIiNIGDVLDIMIWEAPPAVLFGGGLSSMGSGSAHQTK 

LPEQLVTARGTVSVTFVGDISWGKTPGQVQEIIKGRLKKMANQPQVMVRL^^ 

VII^GNSVRMPLTAAGERVIJDAVAAVGGSTAWQDTNVQLTRGNVVRTVALEDLVAOT 

NILIJIRGDVVTMITNPYTFTSMGAVGRTQEIGFSARGLSLSEAIGRMGGLQDRRSDAR 

FVFRYTPLVELPAERQDKWIAQGYGSEAEIPTVYRVNMADAHSLFSMQRFPVKN^ 

SNAPLAEVQKFLS FVFS PVTS GANS INNLTN 



SEQIDNO:15 

Neisseria meningitidis BASB071 polynucleotide sequence from strain ATCC 13090 

ATGAATATGAAAAAATGGATTGCCGCCGCCCTTGCCTGTTCCGCGCTCGCGCTGTCTGCC 
TGCGGCGGTCAGGGCAAAGATGCCGCCGCGCCCGCCGCAAACCCCGACAAAGTGTACCGC 
GTGGCTTCCAACGCCGAGTTTGCCCCCTTTGAATCTTTAGACTCGAAAGGCAATGTTGAA 
GGTTTCGATGTGGATTTGATGAACGCGATGGCGAAGGCGGGCAATTTTAAAATCGAATTC 
AAACACCAGCCGTGGGACAGCCTTTTCCCCGCCTTGAACAACGGCGATGCGGACGTTGTG 
ATGTCGGGCGTAACCATTACCGACGACCGCAAACAGTCTATGGACTTCAGCGACCCGTAT 
TTTGAAATCACCCAAGTCGTCCTCGTTCCGAAAGGCAAAAAAATATCTTCTTCCGAAGAT 
TTGAAAAACATGAACAAAGTCGGCGTGGTAACCGGCTACACGGGCGATTTCTCCGTATCC 
AAACTCTTGGGCAACGACAACCCGAAAATCGCGCGCTTTGAAAACGTTCCCCTGATTATC 
AAAGAACTGGAAAACGGCGGCTTGGATTCCGTGGTCAGCGACAGCGCAGTCATCGCCAAT 
TATGTGAAAAACAATCCGACCAAAGGGATGGACTTCGTTACCCTGCCCGACTTCACCACC 
GAACACTACGGCATCGCGGTACGCAAAGGCGACGAAGCAACCGTCAAAATGCTGAACGAT 

GCGTTGAAAAAAGTACGCGAAAGCGGCGAATACGACAAAATCTACGCCTU^TATTTTGCA 
AAAGAAGACGGACAGGCCGCAAAATAA 



SEQIDNO:16 

Neisseria meningitidis BASB071 polypeptide sequence deduced from the polynucleotide 
sequence of SEQ ID NO: 1 5 

MNMKKWIAWU^CSAIJU.SACGGQGKDAAAPAANPDKVTO 
GFDVDIJyiNAMAKAGNFKIEFKHQPWDSLFPALNNGDM 

FEITQVVLVPKGKKISSSEDLK2mNKVGVVTGYTGDFSVSKLLGNDNPKIARFEW 

KELENGGLDSWSDSAVIANYVKNNPTKGMDFVTLPDFTTEHYGIAVRKGDEATVI^^ 

AXJCKVRESGEYDKIYAKYFAKEDGQAAK 
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Deposited materials 

A deposit containing a Neisseria meningitidis Serogroup B strain has been deposited with the 
American Type Culture Collection (herein "ATCC") on June 22, 1997 and assigned deposit 
number 13090. The deposit was described as Neisseria meningitidis (Albrecht and Ghon) 
and is a freeze-dried, 1 .5-2.9 kb insert library constructed from A^. meningitidis isolate. The 
deposit is described in Int. Bull, Bacteriol. Nomencl. Taxon. 8: 1-15 (1958). 

The Neisseria meningitidis strain deposit is referred to herein as "the deposited strain" or as 
"the DNA of the deposited strain." 

The deposited strain contains the full-length BASB051, BASB057, BASB060, BASB061, 
BASB063, BASB065, BASB066 and BASB071 genes. The sequence of the polynucleotides 
contained in the deposited strain, as well as the amino acid sequence of any polypeptide 
encoded thereby, are controlling in the event of any conflict with any description of sequences 
herein. 

The deposit of the deposited strain has been made under the terms of the Budapest Treaty on 
the International Recognition of the Deposit of Micro-organisms for Purposes of Patent 
Procedure. The strain will be irrevocably and without restriction or condition released to the 
public upon the issuance of a patent The deposited strain is provided merely as convenience 
to those of skill in the art and is not an admission that a deposit is required for enablement, 
such as that required under 35 U.S.C. §112. 
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Incemaiionai appiication No. 



INDICATIONS RELATING TO DEPOSITED MICROORGANISM 
OR OTHER BIOLOGICAL MATERIAL 

(PCT Rule I3bis) 



A. The indications made below reiatc to the deposited microorganism or other bioiogicai material referred to in the description 
on page 110 , line 2-22 



B, IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet | | 



Name of depositary institution 

AMERICAN TYPE CULTURE COLLECTION 



Address of depositary institution (inciuding postal code and country) 

10801 UNIVERSITY BLVD, MANASSAS, VIRGINIA 20110-22nQ 
UNITED STATES OF AMERICA ' 



Date of deposit 

22 June 1997 (22.06.97) 


Accession Number 

13090 


C. ADDITIONAL INDICATIONS fleavt blank if not appticabU) This information is contii«ued on an additional sheet [□ 



In respect of those designations where a European Patent is sought, a sample 
of the deposited microorganism will be made available until the publication 
of the mention of the grant of the European Patent or until the date on twch 
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to an expert nominated by the person requesting : the -sample. 
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Form PCT/RO/134 (Julvl998> 



For International Bureau use onlv 
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CLAIMS 

1 . An isolated polypeptide comprising an amino acid sequence which has at least 85% 
identity to an amino acid sequence selected from the group consisting of: SEQ ID NO:2, 
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ID NO: 16. 

2. An isolated polypeptide as claimed in claim 1 in which the amino acid sequence has at 
least 95% identity to the amino acid sequence selected from the group consisting of: SEQ 
ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16. 

3. The polypeptide as claimed in claim 1 comprising the amino acid sequence selected 
from the group consisting of: SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, 
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16. 

4. An isolated polypeptide of : SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID 
NO:8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16. 

5. An immunogenic fragment of the polypeptide as claimed in any one of claims 1 to 4 in 
which the immunogenic activity of said immunogenic fragment is substantially the same as 
that of the polypeptide of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, 
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16. 

6. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide that 
has at least 85% identity to an amino acid sequence of SEQ ID NO:2,4,6,8,10,12,14 or 16 
over the entire length of SEQ ID NO:2,4,6,8,10,12,14 or 16 respectively; or a nucleotide 
sequence complementary to said isolated polynucleotide. 
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7. An isolated polynucleotide comprising a nucleotide sequence that has at least 85% identity 
to a nucleotide sequence encoding a polypeptide of SEQ ID NO:2,4,6,8, 10,1 2,14 or 16 over 
the entire coding region; or a nucleotide sequence complementary to said isolated 
polynucleotide. 

8. An isolated polynucleotide which comprises a nucleotide sequence which has at least 
85% identity to that of SEQ ID NO: 1 ,3,5,7,9, 1 1 , 1 3 or 1 5 over the entire length of SEQ ID 
NO: 1,3,5,7,9,1 1,13 or 15 respectively; or a nucleotide sequence complementary to said 
isolated polynucleotide. 

9. The isolated polynucleotide as claimed in any one of claims 6 to 8 in which the identity 
is at least 95% to SEQ ID NO: 1,3,5,7,9,1 1,13 or 15. 

10. An isolated polynucleotide comprising a nucleotide sequence encoding the polypeptide 
of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID 
NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16. 

1 1 . An isolated polynucleotide comprising the polynucleotide of SEQ ID NO: 1, SEQ ID 
NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:l 1, SEQ ID NO: 13 or 
SEQ ID NO: 15. 

12. An isolated polynucleotide comprising a nucleotide sequence encoding the polypeptide 
of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID 
NO:12, SEQ ID NO:14 or SEQ ID NO:16 obtainable by screening an appropriate library 
under stringent hybridization conditions with a labeled probe having the sequence SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:l 1, SEQ 
ID NO: 13 or SEQ ID NO: 15 or a fragment thereof 

13. An expression vector or a recombinant live microorganism comprising an isolated 
polynucleotide according to any one of claims 6 to 12. 
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14. A host cell comprising the expression vector of claim 13 or a subcellular fraction or a 
membrane of said host cell expressing an isolated polypeptide comprising an amino acid 
sequence that has at least 85% identity to the amino acid sequence selected from the group 
consisting of: SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16. 

15. A process for producing a polypeptide comprising an amino acid sequence that has at 
least 85% identity to an amino acid sequence selected from the group consisting of: SEQ 
ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, 
SEQ ID NO: 14, SEQ ID NO: 16 comprising culturing a host cell of claim 14 under 
conditions sufficient for the production of said polypeptide and recovering the polypeptide 
from the culture medium. 

16. A process for expressing a polynucleotide of any one of claims 6 to 12 comprising 
transforming a host cell with the expression vector comprising at least one of said 
polynucleotides and culturing said host cell under conditions sufficient for expression of 
any one of said polynucleotides. 

17. A vaccine composition comprising an effective amount of the polypeptide of any one 
of claims 1 to 5 and a pharmaceutically acceptable carrier. 

18. A vaccine composition comprising an effective amount of the polynucleotide of any 
one of claims 6 to 12 and a pharmaceutically effective carrier. 

19. The vaccine composition according to either one of claims 17 or 18 wherein said 
composition comprises at least one other Neisseria meningitidis antigen. 

20. An antibody immunospecific for the polypeptide or immunological fragment as 
claimed in any one of claims 1 to 5. 
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2 1 . A method of diagnosing a Neisseria meningitidis infection, comprising identifying a 
polypeptide as claimed in any one of claims 1 to 5, or an antibody that is immunospecific 
for said polypeptide, present within a biological sample from an animal suspected of having 
such an infection. 

22. Use of a composition comprising an immunologically effective amount of a 
polypeptide as claimed in any one of claims 1 to 5 in the preparation of a medicament for 
use in generating an immune response in an animal. 

23. Use of a composition comprising an immimologically effective amount of a 
polynucleotide as claimed in any one of claims 6 to 12 in the preparation of a medicament 
for use in generating an immune response in an animal. 

24. A therapeutic composition useful in treating humans with Neisseria meningitidis 
disease comprising at least one antibody directed against the polypeptide of claims 1 to 5 
and a suitable pharmaceutical carrier. 
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SEQUENCE LISTING 



<110> SmithKline Beecham Bioiogicals S.A. 
<120> Novel compounds 



<130> BM45348 
<160> 16 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 804 
<212> DNA 

<213> Neisseria meningitidis 
<400> 1 

atgaaaaaaa ttcttttaac ggtttcatta ggtttggcac tgagtgcctg tgccactcaa 
ggtacggtcg ataaagatgc tcagattacc caagattgga gtgtggagaa gctctatgcc 
gaagcccagg acgaattgaa cagcagcaat tatacgcggg ctgtcaagtt atacgaaatc 
ttggaatcgc gcttccccac cagccgccat gcccggcaat cccaactgga taccgcatac 
gcctattata aagacgatga aaaagacaag gctctggcgg caatcgaacg cttccgccgc 
ctccatccgc agcatccgaa tatggattac gcgctgtatc tgcgcggctt ggtgctgttc 
aacgaagacc agtccttctt gaacaaactg gcctcgcaag actggtccga ccgcgacccg 
aaagccaacc gcgaagtaac ccaggcgttt gcggaactcg tccaacgctt ccccaacagc 
aaatacgccg ccgatgcgac cgcacgcatg gtcaaactgg tcgatgcact gggcggcaat 
gaaatgtcgg tggcgcgcta ctacatgaaa cgcggcgcat atatcgccgc cgccaaccgc 
gcccaaaaaa ttatcggcag ctaccaaaat acacgctatg tcgaagaatc gctcgccatc 
ttggaacttg cctaccaaaa actcggcaaa ccacagcttg ccgccgatac gcgccgcgtg 
ttggaaacca acttcccgaa aagcccgttt ttgacgcacg cttggcagcc cgacgatatg 
cctcggcggc gttactggca ttaa 

<210> 2 
<211> 267 
<212> PRT 

<213> Neisseria meningitidis 
<400> 2 

Met Lys Lys He Leu Leu Thr Val Ser Leu Gly Leu Ala Leu Ser Ala 

15 10 15 

Cys Ala Thr Gin Gly Thr Val Asp Lys Asp Ala Gin He Thr Gin Asp 



Trp Ser Val Glu Lys Leu Tyr Ala Glu Ala Gin Asp Glu Leu Asn Ser 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
804 



20 



25 



30 
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35 40 45 

Ser Asn Tyr Thr Arg Ala Val Lys Leu Tyr Glu He Leu Glu Ser Arg 

5° 55 60 

Phe Pro Thr Ser Arg His Ala Arg Gin Ser Gin Leu Asp Thr Ala Tyr 
" 70 75 80 

Ala Tyr Tyr Lys Asp Asp Glu Lys Asp Lys Ala Leu Ala Ala He Glu 

85 90 95 

Arg Phe Arg Arg Leu His Pro Gin His Pro Asn Met Asp Tyr Ala Leu 

100 105 110 

Tyr Leu Arg Gly Leu Val Leu Phe Asn Glu Asp Gin Ser Phe Leu Asn 

120 125 
Lys Leu Ala Ser Gin Asp Trp Ser Asp Arg Asp Pro Lys Ala Asn Arg 

130 135 - 140 

Glu Val Thr Gin Ala Phe Ala Glu Leu Val Gin Arg Phe Pro Asn Ser 

150 155 160 

Lys Tyr Ala Ala Asp Ala Thr Ala Arg Met Val Lys Leu Val Asp Ala 

165 170 175 

Leu Gly Gly Asn Glu Met Ser Val Ala Arg Tyr Tyr Met Lys Arg Gly 

180 185 190 

Ala Tyr He Ala Ala Ala Asn Arg Ala Gin Lys He He Gly Ser Tyr 

195 200 205 

Gin Asn Thr Arg Tyr Val Glu Glu Ser Leu Ala He Leu Glu Leu Ala 

210 215 220 

Tyr Gin Lys Leu Gly Lys Pro Gin Leu Ala Ala Asp Thr Arg Arg Val 
225 230 235 240 

Leu Glu Thr Asn Phe Pro Lys Ser Pro Phe Leu Thr His Ala Trp Gin 

245 250 255 

Pro Asp Asp Met Pro Trp Trp Arg Tyr Trp His 
260 265 



<210> 3 
<2H> 1404 
<212> DNA 

<213> Neisseria meningitidis 



<400> 3 



atggatacta 


cattgaaaac 


caccttgact 


tctgttgcag 


cagccttcgc 


atratccgcc 


60 


tgcaccatga 


ttccccaata 


cgagcagccc 


aaagtcgaag 


ttgccgaaac 


gtttaaaaac 


120 


gataccgccg 


acagcggcat 


ccgtgcggtc 


gatttaggtt 


ggcatgacta 


ttttgccgac 


180 


ccgcgcctgc 


aaaagctgat 


cgacatcgca 


ctcgagcgca 


ataccagttt 


gcgtaccgcc 


240 


gtattgaaca 


gcgaaatcta 


ccgcaaacaa 


tacatgattg 


agcgcaacaa 


cctcctgccc 


300 


acgctcgccg 


ccaatgcgaa 


cggctcgcgc 


caaggcagct 


tgagcggcgg 


caatgtcagc 


360 


agcagctaca 


atgtcggact 


gggtgcggca 


tcrtacgaac 


tcgacctgtt 


cggacgcgtc 


420 


cgcagcagca 


gcgaagcagc 


actgcaaggc 


tattttgcaa 


gtgtcgccaa 


ccgcgatgcg 


480 


gcacatttga 


gcctgattgc 


caccgttgcc 


aaagcctatt 


tcaacgaacg 


ttatgccgaa 


540 


gaagcgatgt 


ctrcggcgca 


gcgtgctttg 


aaaacgcgcg 


aggaaaccta 


caagctgtcc 


600 


gaattacgtt 


acaaggcagg 


cgtgacttcc 


gccgtcgccc 


tacgtcagca 


ggaagccctg 


660 
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atcgaatctg ccaaagccga ttatgcccat gccgcgcgca gccgcgaaca ggcgcgcaac 720 
gccttggcaa ccttgatraa ccaaccgata cccgaagacc tgcctgccgg tttgccgctg 780 
gacaagcagt tttttgtrga aaaactgccg gccggtttga gctccgaagt attgctcgac 840 
cgrcccgata tccgtgctgc cgaacacgcg ctcaaacagg caaacgccaa tatcggcgcg 900 
gcacgcgccg cctttttccc atccatccgc ctgaccggaa ccgtcggtac gggttctgcc 960 

gaattgggtg ggttgttcaa aagcggcacg ggcgtttggt cgttcgcgcc gtctattacc 1020 

ctgccgattt ttacctgggg tacgaacaaa gccaaccttg atgragccaa gctgcgccaa 1080 

caggcacaaa tcgrtgccra tgaagccgcc gtccaatccg catttcaaga cgtggcaaac 1140 

gcattggcgg cgcgcgagca gctggataaa gcctatgacg ctttaagcaa acaaagccgc 1200 

gcctctaaag aggcgttgcg cctggtcggc ctgcgttaca agcacggcgt atccggcgcg 1260 

ctcgacttgc tcgatgcgga acgcagcagc tatgcggcgg agggtgcggc tttgtcggca 1320 

caacrgaccc gcgccgaaaa ccttgccgat ttgtacaagg cactcggcgg cggattgaaa 1380 
cgggataccc aaaccgacaa ataa 



<210> 4 
<211> 467 
<212> PRT 

<213> Neisseria meningitidis 
<400> 4 

Met Asp Thr Thr Leu Lys Thr Thr Leu Thr Ser Val Ala Ala Ala Phe 

Ala Leu Ser Ala Cys Thr Met He Pro Gin Tyr Glu Gin Pro Lys Val 

20 25 30 

Glu Val Ala Glu Thr Phe Lys Asn Asp Thr Ala Asp Ser Gly He Arg 

35 40 45 

Ala Val Asp Leu Gly Trp His Asp Tyr Phe Ala Asp Pro Arg Leu Gin 

=0 55 60 

Lys Leu He Asp He Ala Leu Glu Arg Asn Thr Ser Leu Arg Thr Ala 
" 70 75 80 

Val Leu Asn Ser Glu He Tyr Arg Lys Gin Tyr Met He Glu Arg Asn 

85 90 35 

Asn Leu Leu Pro Thr Leu Ala Ala Asn Ala Asn Gly Ser Arg Gin Gly 

100 105 110 

ser Leu Ser Gly Gly Asn Val Ser Ser Ser Tyr Asn Val Gly Leu Gly 

115 120 125 

Ala Ala Ser Tyr Glu Leu Asp Leu Phe Gly Arg Val Arg Ser Ser Ser 

130 135 140 

Glu Ala Ala Leu Gin Gly Tyr Phe Ala Ser Val Ala Asn Arg Asp Ala 

150 155 160 



Ala His Leu Ser Leu He Ala Thr 



Val Ala Lys Ala Tyr Phe Asn Glu 



1^5 170 175 

Arg Tyr Ala Glu Glu Ala Met Ser Leu Ala Gin Arg Val Leu Lys Thr 

180 185 190 

•Arg Glu Glu Thr Tyr Lys Leu Ser Glu Leu Arg Tyr Lys Ala Gly Val 

1^5 200 205 

He Ser Ala Val Ala Leu Arg Gin Gin Glu Ala Leu He Glu Ser Ala 



1404 
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210 215 



220 



Lys Ala Asp Tyr Ala His Ala Ala Arg Ser Arg Glu Gin Ala Arg Asn 
2" 230 235 240 

Ala Leu Ala Thr Leu He Asn Gin Pro He Pro Glu Asp Leu Pro Ala 

250 255 
Gly Leu Pro Leu Asp Lys Gin Phe Phe Val Glu Lys Leu Pro Ala Gly 

265 270 
Leu Ser Ser Glu Val Leu Leu Asp Arg Pro Asp He Arg Ala Ala Glu 

275 280 285 

His Ala Leu Lys Gin Ala Asn Ala Asn He Gly Ala Ala Arg Ala Ala 

290 295 300 

Phe Phe Pro Ser He Arg Leu Thr Gly Thr Val Gly Thr Gly Ser Ala 

310 

Glu Leu Gly Gly Leu Phe Lys Ser Gly Thr Gly Val Trp Ser Phe Ala 

325 330 335 

Pro Ser He Thr Leu Pro He Phe Thr Trp Gly Thr Asn Lys Ala Asn 

340 345 
Leu Asp val Ala Lys Leu Arg Gin Gin Ala Gin He Val Ala Tyr Glu 

355 360 365 

Ala Ala val Gin Ser Ala Phe Gin Asp Val Ala Asn Ala Leu Ala Ala 

370 375 380 

Arg Glu Gin Leu Asp Lys Ala Tyr Asp Ala Leu Ser Lys Gin Ser Arg 

390 395 
Ala Ser Lys Glu Ala Leu Arg Leu Val Gly Leu Arg Tyr Lys His Gly 

410 

Val Ser Gly Ala Leu Asp Leu Leu Asp Ala Glu Arg Ser Ser Tyr Ala 

420 425 430 

Ala Glu Gly Ala Ala Leu Ser Ala Gin Leu Thr Arg Ala Glu Asn Leu 

435 440 445 

Ala Asp Leu Tyr Lys Ala Leu Gly Gly Gly Leu Lys Arg Asp Thr Gin 

450 455 460 

Thr Asp Lys 
4 65 



<210> 5 
<211> 420 
<212> DNA 

<213> Neisseria meningitidis 



<400> 5 





atgaaaaaac 


ttctaatgat 


aaccctcacc 


ggtatgcttg 


cagcttgtgc 


aacaggtgtc 


60 




aatgtcggcc 


ggttgatggc 


tgaaatgccg 


cagggagaac 


gttccgtcgt 


tgtgcaggtt 


120 




cccgcgacaa 


ataacccgct 


ttccgatacg 


gtagctgtcg 


gaacgattaa 


aacatccggt 


180 




tcgccttcgg 


catcaaatat 


gattgaaatg 


ctcggcgcgg 


acaatatcaa 


cgtcggcgtg 


240 




gtgggaagca 


gccaaatgct 


taataaggcg 


accgcacttt 


attcctcaaa 


ccargcaaag 


300 




aaagtcggaa 


ataatgtcag 


tgtttatatg 


atgggcgaca 


gcgaaagtga 


caaggccgat 


360 




ttggaaaacg 


cggcaaatgc 


caaaaatatc 


aaattgcatt 


atttctttaa 


ccaaaaataa 


420 
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<210> 6 
<211> 139 
<212> PRT 

<213> Neisseria meningitidis 
<400> 6 

Met Lys Lys Leu Leu Met He Thr Leu Thr Gly Met Leu Ala Ala Cys 

1 5 10 15 

Ala Thr Gly Val Asn Val Gly Arg Leu Met Val Glu Met Pro Gin Gly 

20 25 30 

Glu Arg Ser Val Val Val Gin Val Pro Ala Thr Asn Asn Pro Leu Ser 

35 40 45 

Asp Thr Val Ala Val Gly Met He Lys Thr Ser Gly Ser Pro Ser Ala 

50 55 60 

Ser Asn Met He Glu Met Leu Gly Ala Asp Asn He Asn Val Gly Val 
^5 70 75 80 

Val Gly Ser Ser Gin Met Leu Asn Lys Ala Thr Ala Leu Tyr Ser Leu 

85 90 95 

Asn His Ala Lys Lys Val Gly Asn Asn Val Ser Val Tyr Met Met Gly 

100 105 110 

Asp Ser Glu Ser Asp Lys Ala Asp Leu Glu Asn Ala Ala Asn Ala Lys 

115 120 125 

Asn He Lys Leu His Tyr Phe Phe Asn Gin Lys 
130 135 



<210> 7 
<211> 516 
<212> DNA 

<213> Neisseria meningitidis 



<400> 7 



atgaaaatca 


aacaaatcgt 


caaaccgggc 


ttggcagtat 


tggcggcggg 


cgttctgtct 


60 


gcctgcgcaa 


ccaaaagcaa 


cgtcaaagcc 


gacggaacga 


ccgacaatcc 


ggttttcccg 


120 


aaaccctatt 


ccgtaacgct 


cgacaacaat 


cgcggtacat 


tcccgaccta 


tgacgaattg 


180 


gacttgatgc 


gtcccggtct 


gaccaaagac 


gacatctaca 


aaatcctggg 


tcgtccgcat 


240 


tacgacgaag 


gtatgtacgg 


cgtgcgcgaa 


tgggattatc 


tgttccactt 


ccacaccccg 


300 


ggcgtaggca 


tcgaccctga 


aaacacttcc 


ggcgtagaag 


gcattaccac 


ctgtcaatac 


360 


aaaattattt 


tcgataaaga 


caaatttgcc 


cgcagcttct 


actggaaccc 


cgtcttcccg 


420 


aaagatgccg 


cctgtccgcc 


gcccgcaccc 


aaagccgagc 


cgcaagtcat 


catccgcgaa 


480 


atcgtgcccg 


ccaaacccaa 


acgcatccgc 


caataa 






516 



<210> 8 
<211> 171 
<212> PRT 

<213> Neisseria meningitidis 
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<400> 8 

Met Lys lie Lys Gin He Val Lys Pro Gly Leu Ala Val Leu Ala Ala 

15 10 15 

Gly Val Leu Ser Ala Cys Ala Thr Lys Ser Asn Val Lys Ala Asp Gly 

20 25 . 30 

Thr Thr Asp Asn Pro Val Phe Pro Lys Pro Tyr Ser Val Thr Leu Asp 

35 40 45 

Asn Asn Arg Gly Thr Phe Pro Thr Tyr Asp Glu Leu Asp Leu Met Arg 

50 55 60 

Pro Gly Leu Thr Lys Asp Asp He Tyr Lys He Leu Gly Arg Pro His 
" ■'O 75 80 

Tyr Asp Glu Gly Met Tyr Gly Val Arg Glu Trp Asp Tyr Leu Phe His 

85 90 95 

Phe His Thr Pro Gly Val Gly He Asp Pro Glu Asn Thr Ser Gly Val 

100 105 • 110 

Glu Gly He Thr Thr Cys Gin Tyr Lys He He Phe Asp Lys Asp Lys 

lis 120 125 

Phe Ala Arg Ser Phe Tyr Trp Asn Pro Val Phe Pro Lys Asp Ala Ala 

130 135 140 

Cys Pro Pro Pro Ala Pro Lys Ala Glu Pro Gin Val He He Arg Glu 

150 155 ISO 

He Val Pro Ala Lys Pro Lys Arg He Arg Gin 
165 170 



<210> 9 
<2H> 816 
<212> DNA 

<213> Neisseria meningitidis 



<400> 9 



argagaccat 


atgctactac 


catttatcaa 


ctrrtrattt 


tgtttattgg 


gagtgttttt 


60 


acratgacct 


catgcgaacc 


tgtgaatgaa 


aagacagatc 


aaaaagcagt 


aagtgcgcaa 


120 


caggctaaag 


aacaaaccag 


tttcaacaat 


cccgagccaa 


tgacaggatt 


tgaacatacg 


180 


gttacatttg 


attttcaggg 


caccaaaatg 


gttatcccct 


atggctatct 


tgcacggtat 


240 


acgcaagaca 


atgccacaaa 


atggctrtcc 


gacacgcccg 


ggcaggatgc 


ttactccatt 


300 


aatttgatag 


agattagcgt 


ctattacaaa 


aaaaccgacc 


aaggctgggt 


tcttgagcca 


360 


tacaaccagc 


aaaacaaagc 


acactttatc 


caatttctac 


gcgacggttt 


ggatagcgtg 


420 


gacgatattg 


ttatccgaaa 


agatgcgcgt 


agttiraagta 


cgactatggg 


agaaagattg 


480 


cttacttacg 


gggttaaaaa 


aatgccatct 


gcctatcctg 


aatacgaggc 


ttatgaagat 


540 


aaaagacata 


ttcctgaaaa 


tccatatttt 


catgaatttt 


actatattaa 


aaaaggagaa 


600 


aatccggcga 


ttattactca 


tcggaataat 


cgaataaacc 


aaactgaaga 


agatagttat 


660 


agcaccagcg 


taggtrcctg 


tattaacggt 


ttcacggtac 


agtattaccc 


gtttattcgg 


720 


gaaaagcagc 


agctcacaca 


gcaggagttg 


gtaggttatc 


accaacaagt 


agagcaattg 


780 


gtacagagtt 


ttgtaaacaa 


trcaaataaa 


aaataa 






816 



<210> 10 
<211> 271 
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<212> PRT 

<213> Neisseria menlng-itldls 
<400> 10 

Met Arg Pro Tyr Ala Thr Thr lie Tyr Gin Leu Phe He Leu Phe He 

15 10 15 

Gly Ser Val Phe Thr Met Thr Ser Cys Glu Pro Val Asn Glu Lys Thr 

20 25 30 

Asp Gin Lys Ala Val Ser Ala Gin Gin Ala Lys Glu Gin Thr Ser Phe 

35 40 45 

Asn Asn Pro Glu Pro Met Thr Gly Phe Glu His Thr Val Thr Phe Asp 

50 55 60 

Phe Gin Gly Thr Lys Met Val He Pro Tyr Gly Tyr Leu Ala Arg Tyr 
^5 70 75 80 

Thr Gin Asp Asn Ala Thr Lys Trp Leu Ser Asp Thr Pro Gly Gin Asp 

85 90 95 

Ala Tyr Ser lie Asn Leu He Glu He Ser Val Tyr Tyr Lys Lys Thr 

100 105 110 

Asp Gin Gly Trp Val Leu Glu Pro Tyr Asn Gin Gin Asn Lys Ala His 

115 120 125 

Phe He Gin Phe Leu Arg Asp Gly Leu Asp Ser Val Asp Asp He Val 

130 135 140 

He Arg Lys Asp Ala Cys Ser Leu Ser Thr Thr Met Gly Glu Arg Leu 
145 150 155 160 

Leu Thr Tyr Gly Val Lys Lys Met Pro Ser Ala Tyr Pro Glu Tyr Glu 

1^5 170 175 

Ala Tyr Glu Asp Lys Arg His He Pro Glu Asn Pro Tyr Phe His Glu 

180 185 190 

Phe Tyr Tyr He Lys Lys Gly Glu Asn Pro Ala He He Thr His Arg 

195 200 205 

Asn Asn Arg He Asn Gin Thr Glu Glu Asp Ser Tyr Ser Thr Ser Val 

210 215 220 

Gly Ser Cys He Asn Gly Phe Thr Val Gin Tyr Tyr Pro Phe He Arg 
225 230 235 240 

Glu Lys Gin Gin Leu Thr Gin Gin Glu Leu Val Gly Tyr His Gin Gin 

245 250 255 

Val Glu Gin Leu Val Gin Ser Phe Val Asn Asn Ser Asn Lys Lys 
260 265 270 

<210> 11 
<211> 717 
<212> DNA 

<213> Neisseria meningitidis 
<400> 11 

atgaagacca aattaccgct ttttatcatt tggctgtccg tatccgccgc ctgttcttcc 60 
cctgtttccc gcaatattca ggatatgcgg cccgaaccgc aggcagaggc aggcagttcg 120 
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yacgccattc 


cccatcccgc 




caagaccgtt 


tggattatct 


ggaaggcaca 


180 


ctcgtccgcc 


^gtcgaacga 




'Ctaaacggca 


aagccaaagc 


actggagcat 


240 


gcgaaaacac 


accct^ccgg 




gt ccaaaaac 


tcgacgaccg 


caagttgaaa 


300 


gagcattacc 


tcaatiaccga 




gcatccgcac 


ataccgtcga 


aaccgcacaa 


360 


aacctctaca 


atcaggcact 


caaacactati 


aaaagcggca 


ggttttctgc 


cgcagccgcc 


420 


ctgttgaaag 


gcgcggacgg 


aggcgacggc 


ggcagcatcg 


cgcaacgcag 


tatgtacctg 


480 


ttgctgcaaa 


gcagggcgcg 


tatgggcaac 


tgcgaatccg 


tcatcgaaat 


cggagggcgt 


540 


tacgccaacc 


gtttcaaaga 


cagcccaacc 


gcgcccgaag 


ccatgttcaa 


aatcggcgaa 


600 


tgccaataca 


ggttgcagca 


gaaagacatt 


gcaagggcaa 


cttggcgcag 


cctgatacag 


660 




gcagcccggc 


ggcaaaacgc 


gccgccgcag 


ccgtacgcaa 


acgatag 


717 


<210> 


12 












<211> 


238 












<212> 


PRT 












<213> 


Neisseria 


meningi tldls 









<400> 12 

Met Lys Thr Lys Leu Pro Leu Phe He He Trp Leu Ser Val Ser Ala 

Ala Cys ser Ser Pro Val Ser Arg Asn He Gin Asp Met Arg Pro Glu 

20 25 30 

Pro Gin Ala Glu Ala Gly Ser Ser Asp Ala He Pro Tyr Pro Val Pro 

35 40 45 

Thr Leu Gin Asp Arg Leu Asp Tyr Leu Glu Gly Thr Leu Val Arg Leu 

5° 55 60 

Ser Asn Glu Val Glu Thr Leu Asn Gly Lys Val Lys Ala Leu Glu His 
" 7° 75 80 

Ala Lys Thr His Pro Ser Gly Arg Ala Tyr Val Gin Lys Leu Asp Asp 

85 90 95 

Arg Lys Leu Lys Glu His Tyr Leu Asn Thr Glu Gly Gly Ser Ala Ser 

10° 105 110 

Ala His Thr Val Glu Thr Ala Gin Asn Leu Tyr Asn Gin Ala Leu Lys 

115 120 125 

His Tyr Lys Ser Gly Arg Phe Ser Ala Ala Ala Ala Leu Leu Lys Gly 

130 135 140 

Ala Asp Gly Gly Asp Gly Gly Ser He Ala Gin Arg Ser Met Tyr Leu 
'"^ 150 155 

Leu Leu Gin Ser Arg Ala Arg Met Gly Asn Cys Glu Ser Val He Glu 

1^5 170 175 

He Gly Gly Arg Tyr Ala Asn Arg Phe Lys Asp Ser Pro Thr Ala Pro 

180 185 190 

Glu Ala Met Phe Lys He Gly Glu Cys Gin Tyr Arg Leu Gin Gin Lys 

195 200 205 

Asp He Ala Arg Ala Thr Trp Arg Ser Leu He Gin Ala Tyr Pro Ser 

210 215 220 

Ser Pro Ala Ala Lys Arg Ala Ala Ala Ala Val Arg Lys Arg 
225 230 235 
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<210> 13 
<211> 1176 
<212> DNA 

<213> Neisseria meningitidis 
<400> 13 



gtgtttaaag 


tgaaatttta 


tattccrrn^^r* 


gcagtattat 


tattgtgtgg 


aagtttaatt 


60 


gtaggatgct 


ctgcgattcc 




cccagcgcaa 


aaaaaattgt 


ctctttaggg 


120 


caacaatctg 


aagttcaaat 




gagctgattg 


atgtgaatca 


tacggttgct 


180 


cagttattat 


ataaggctca 




^cattcactc 


agtttggcga 


tggttatgct 


240 


tcggctggta 


cgctaaatat 




t tggatatta 


tgatttggga 


agcgccgccg 


300 


gcagtattgt 


t taQtaatCTo 


CI C Tl" i~ n i- ■t' r^rr 

L.t-L.tCy 


atgggctcgg 


gtagtgcgca 


tcaaactaag 


360 


ttgccagagc 


agt tggtcac 


y y uucg uy gt 


acggtttctg 


tgccgtttgt 


tggcgatatt 


420 


tcggtaatca 




tggtcaggtt 


caggaaatta 


ttaaaggccg 


cctgaaaaaa 


480 


atggccaatc 


agccacaagt 


y d uyy tgcgt 


ttggtgcaga 


ataatgcggc 


gaatgtgtcg 


540 


gtgattcgtg 


ctgggaatag 


tgtgcgtatg 


ccgctgacgg 


cagccggtga 


gcgtgtgttg 


600 


gatgcggtgg 


ctgcggtagg 


tggttcaacg 


gcaaatgtgc 


aggatacgaa 


tgtgcagctg 


660 


acacgtggca 


atgtagtacg 


aactgttgcc 


ttggaagatt 


tagttgcaaa 


tccgcgacaa 


720 


aatattttgc 


tgcgtcgcgg 


tgatgtggtt 


accatgatta 


ccaatcccta 


tacctttacg 


780 


tctatgggtg 


cggtggggag 


aacacaagaa 


atcggttttt 


cagccagagg 


cttatcgctt 


840 


tctgaagcca 


ttggccgtat 


gggcggtttg 


caagatcgcc 


gttctgatgc 


gcgtggtgtg 


900 


tttgtgttcc 


gctatacgcc 


attggtggaa 


ttgccggcag 


aacgtcagga 


taaatggatt 


960 


gctcaaggtt 


atggcagtga 


ggcagagatt 


ccaacggtat 


atcgtgtgaa 


tatggctgat 


1020 


gcgcattcgc 


tattttctat 


gcagcgcttt 


cctgtgaaga 


ataaagatgt 


attgtatgtg 


1080 


tcgaatgcgc 


cgttggctga 


agtgcagaaa 


ttcttgtcgt 


ttgtgttctc 


gccggttacc 


1140 


agtggcgcga 


acagtattaa 


taatttaact 


aattaa 






1176 



<210> 14 
<211> 391 
<212> PRT 

<213> Neisseria menlng-itidls 
<400> 14 

Met Phe Lys Val Lys Phe Tyr He Arg His Ala Val Leu Leu Leu Cys 

' 5 10 15 

Gly Ser Leu He Val Gly Cys Ser Ala He Pro Ser Ser Gly Pro Ser 

20 25 30 

Ala Lys Lys He Val Ser Leu Gly Gin Gin Ser Glu Val Gin He Pro 

35 40 45 

Glu Val Glu Leu He Asp Val Asn His Thr Val Ala Gin Leu Leu Tyr 

^° 55 60 

Lys Ala Gin He Asn Gin Ser Phe Thr Gin Phe Gly Asp Gly Tyr Ala 
" ^° 75 80 

Ser Ala Gly Thr Leu Asn He Gly Asp Val Leu Asp He Met He Trp 

85 90 95 

Glu Ala Pro Pro Ala Val Leu Phe Gly Gly Gly Leu Ser Ser Met Gly 
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100 105 
Ser Gly Ser Ala His Gin Thr Lys Leu Pro Glu Gin Leu Val Thr Ala 

115 120 125 

Arg Gly Thr Val Ser Val Pro Phe Val Gly Asp lie Ser Val Val Gly 

130 135 140 

Lys Thr Pro Gly Gin Val Gin Glu He He Lys Gly Arg Leu Lys Lys 

ISO 155 ISO 

Met Ala Asn Gin Pro Gin Val Met Val Arg Leu Val Gin Asn Asn Ala 

165 170 175 

Ala Asn Val Ser Val He Arg Ala Gly Asn Ser Val Arg Met Pro Leu 

180 185 190 

Thr Ala Ala Gly Glu Arg Val Leu Asp Ala Val Ala Ala Val Gly Gly 

195 200 205 

Ser Thr Ala Asn Val Gin Asp Thr Asn Val Gin Leu Thr Arg Gly Asn 

210 215 220 

Val Val Arg Thr Val Ala Leu Glu Asp Leu Val Ala Asn Pro Arg Gin 
2" 230 235 240 

Asn He Leu Leu Arg Arg Gly Asp Val Val Thr Met He Thr Asn Pro 

245 250 255 

Tyr Thr Phe Thr Ser Met Gly Ala Val Gly Arg Thr Gin Glu He Gly 

260 265 270 

Phe Ser Ala Arg Gly Leu Ser Leu Ser Glu Ala He Gly Arg Met Gly 

275 280 285 

Gly Leu Gin Asp Arg Arg Ser Asp Ala Arg Gly Val Phe Val Phe Arg 

290 295 300 

Tyr Thr Pro Leu Val Glu Leu Pro Ala Glu Arg Gin Asp Lys Trp He 

310 315 320 

Ala Gin Gly Tyr Gly Ser Glu Ala Glu He Pro Thr Val Tyr Arg Val 

325 330 335 

Asn Met Ala Asp Ala His Ser Leu Phe Ser Met Gin Arg Phe Pro Val 

340 345 350 

Lys Asn Lys Asp Val Leu Tyr Val Set Asn Ala Pro Leu Ala Glu Val 

355 360 365 

Gin Lys Phe Leu Ser Phe Val Phe Ser Pro Val Thr Ser Gly Ala Asn 

370 375 380 

Ser He Asn Asn Leu Thr Asn 
385 390 



<210> 15 
<211> 807 
<212> DNA 

<213> Neisseria meningitidis 
<400> 15 

atgaatatga aaaaatggat tgccgccgcc cttgcctgtt ccgcgctcgc gctgtctgcc 



60 



tgcggcggtc agggcaaaga tgccgccgcg cccgccgcaa accccgacaa agtgtaccgc 120 
gtggcttcca acgccgagtt tgcccccttt gaatctttag actcgaaagg caatgttgaa 180 
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yyccccgatg tggatttgat gaacgcgatg gcgaaggcgg gcaattttaa aatcgaattc 240 

aaacaccagc cgtgggacag ccttttcccc gccttgaaca acggcgatgc ggacgttgtg 300 

atgtcgggcg taaccattac cgacgaccgc aaacagtcta tggacttcag cgacccgtat 360 

tttgaaatca cccaagtcgt cctcgttccg aaaggcaaaa aaatatcttc ttccgaagat 420 

ttgaaaaaca tgaacaaagt cggcgtggta accggctaca cgggcgattt ctccgratcc 480 

aaactcttgg gcaacgacaa cccgaaaatc gcgcgctttg aaaacgtccc cctgattatc 54 0 

aaagaactgg aaaacggcgg ctrggattcc gtggtcagcg acagcgcagt catcgccaat 600 

catgtgaaaa acaatccgac caaagggatg gacttcgcta ccctgcccga cttcaccacc 660 

gaacactacg gcatcgcggt acgcaaaggc gacgaagcaa ccgtcaaaat gctgaacgat 720 
gcgttgaaaa aagtacgcga aagcggcgaa tacgacaaaa tctacgccaa atatcttgca 
aaagaagacg gacaggccgc aaaataa 



<21C> 16 
<211> 268 
<212> PRT 

<213> Neisseria meningitidis 
<400> 16 

Met Asn Met Lys Lys Trp He Ala Ala Ala Leu Ala Cys Ser Ala Leu 

Ala Leu Ser Ala Cys Gly Gly Gin Gly Lys Asp Ala Ala Ala Pro Ala 

20 25 30 

Ala Asn Pro Asp Lys Val Tyr Arg Val Ala Ser Asn Ala Glu Phe Ala 

25 40 45 

Pro Phe Glu Ser Leu Asp Ser Lys Gly Asn Val Glu Gly Phe Asp Val 

5° 55 60 

Asp Leu Met Asn Ala Met Ala Lys Ala Gly Asn Phe Lys He Glu Phe 
" ^0 75 80 

Lys Hxs Gin Pro Trp Asp Ser Leu Phe Pro Ala Leu Asn Asn Gly Asp 

85 90 95 

Ala Asp Val Val Met Ser Gly Val Thr He Thr Asp Asp Arg Lys Gin 

100 105 110 

Ser Met Asp Phe Ser Asp Pro Tyr Phe Glu He Thr Gin Val Val Leu 

115 120 125 

val Pro Lys Gly Lys Lys He Ser Ser Ser Glu Asp Leu Lys Asn Met 

"0 135 140 

Asn Lys Val Gly Val Val Thr Gly Tyr Thr Gly Asp Phe Ser Val Ser 

ISO 155 
Lys Leu Leu Gly Asn Asp Asn Pro Lys He Ala Arg Phe Glu Asn Val 

165 170 j^75 

Pro Leu He He Lys Glu Leu Glu Asn Gly Gly Leu Asp Ser Val Val 

180 185 190 

Ser Asp Ser Ala Val He Ala Asn Tyr Val Lys Asn Asn Pro . Thr Lys 

195 200 205 

Gly Met Asp Phe Val Thr Leu Pro Asp Phe Thr Thr Glu His- Tyr Gly 

210 215 220 

He Ala val Arg Lys Gly Asp Glu Ala Thr Val Lys Met Leu Asn Asp 



780 
807 
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^25 230 235 240 

Ala Leu Lys Lys Val Arg Giu Ser Gly Glu Tyr Asp Lys lie Tyr Ala 

245 250 255 

Lys Tyr Phe Ala Lys Glu Asp Gly Gin Ala Ala Lys 
260 265 
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INTERNATIONAL PrSiMINARY 
EXAMINATION REPORT 




International application No. PCT/EPOO/001 35 



L Basis of the report 

1, With regard to the elements of the internatconaJ application (Replacement sheets which t^ave been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originaliy filed" 
and are not annexed to this report since they do not contain amendments (Rules 70,16 and 70, 1 7)): 
Description, pages: 

1-110 as originaJly filed 



Sequence listing part of the description, pages: 

1-12, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemationaJ application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)), 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55,2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form, 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form, 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of; 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Form PCT/IPEA/409 (Boxos l-Vlll, Sheet 1) (July 1998) 



Claims, No.: 



1-25 



as received on 



02/03/200 1 with letter of 



01/03/2001 



13/07 *01 FRI 08:59 [TX/RX NO 5925] 



;^.JultZUUl IU:UZ bPA MUtNUHbN m/'m^-^m Hr.'6'6\i\i b-S 

INTERNATIONAL PF^IMINARY 

EXAMINATION REPORT International application No. PCT/l=KUUyUU13F 



5. □ This report has been established as If (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be refened to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 



ill. Non-eetablishment of opinion with regard to novelty, inventive step and industrial appllcabillty 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 

H claims Nos- 1 -25 partially, 
because: 

□ the said intemat'onal application, or the said claims Nos. relate to the following subiect matter which does 
not require an international preliminary examination ispeclfy^: 

□ the description, claims or drawings {indicate partipular elements beloWj or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specif: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
coiiia De formed. 

H no international search report has been establisiiecl for the said claims Nos. 1 -25 partially. 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
SuctbUs ° ^^^^^""^ "5*'"9 *° <»"iP'y with the standatti provided for in Annex C of the Administrative 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply wrth the standard. 

^' rSS^;^^*^!^ i'-"'**' '^^^^ "^S^ ^ inventive step or industrial applicability; 

citations and explanations supporting such statement HHii«u*miy, 

1. Statement 

Novelty (N) Yes: Claims 1-5.13-25 

No: Claims 6-12 

Inventive step (IS) Yes: Claims 
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Nr. 338a 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EPOO/00 1 35 



No: 



Claims 1 -25 



Industrial appficability (JA) Yes: Claims 1-25 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects In the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



Vtll. Certain ot>servations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully suf^orted by the description, are made: 
see separate sheet 
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III. Non-establishment of opinion with regard to novelty, Inventive step and 
industrial applicability . 

1 . The subject-matter of claims 1-25 has been partially searched. Consequently, an 
opinion with regard to novelty, inventive step and industrial applicability can only 
be partially formulated, and limited to the invention referred to as invention 1 in the 
International search report, namely: 

Invention 1 : polypeptides comprising a sequence homologous to SEQ ID N0:2, 
immunogenic fragments thereof, polynucleotides encoding said polypeptides, 
process for their production, vaccines containing them, antibodies specific for said 
polypeptides, as well as diagnostic and pharmaceutical uses thereof. 



V. Reasoned statement under Rule 66.2(a)({i) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such 
statement 



1 . Reference is made to the following documents: 

D1 ; Molecular Microbiology 

Vol. 19, No. 5, pp. 1095-1105, 1996 
D2: WO 98/02547 

3. The scope of claims 6-12 encompasses a nucleic acid molecule comprising the 
sequence of SEQ ID No. 1. Because of the expression "comprising", said nucleic 
acid molecule is not necessarily limited to the sequence of SEQ ID No.1 , but may 
also contain other sequences. The genomic DNA of Neisseria meningitidis, which 
has already been isolated (see e.g. D2), Is a DNA molecule which comprises the 
sequence of SEQ ID No.1, and thus, falls within the scope of claims 6-12. Thus, 
due to the too broad formulation of claims 6-12, the subject-matter of these claims 
is not novel. 

Therefore, claims 6-1 2 do not meet the requirements of Article 33(2) PCT. 

4. The closest prior art to evaluate the inventiveness of the present application is D1 . 
D1 describes a polypeptide from Neisseria gonorrfioeaewWn an amino acid 
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sequence showing over 97.75% identity with the amino acid sequence of SEQ ID 
NO:2, The nucleotide sequence of the comL gene which encodes said 
polypeptide is also disclosed, and has been cloned into an expression vector for 
the specific expression of said polypeptide (abstract; Rgures 2-5). Moreover. D1 
shows that the homologous counterpart of the comL gene is present In Neisseria 
memngitidfs and that both genes are highly homologous (abstract; page 1 100, 
column 2, paragraph 3; figure 6). 

The subject-matter of claims 1-4 differs from D1 in that the polypeptide of SEQ ID 
NO. 2 and the Isolated polypeptide disclosed In D1 do not have the exact same 
ammo acid sequence. They correspond to homologous products from different 
Neisseria species. However, knowing the oomL gene from N. gonorrhoeae and 
being aware of the presence, of the comL gene highly homologous counterpart in 
N. meningitidis, the man skilled in the art would not require any inventive skill to 
isolate said gene, and by further applying commonly used technics would 
automatically come to the subject-matter of claims 1-4 and 6-17. Thus, said 
subject-matter is not Inventive. 

The subject-matter of claim 5 further differs from D1 in that D1 does not mention 
any fragment of the disclosed polypeptide. However, any polypeptide or fragment 
of a known polypeptide is immunogenic since it triggers an immune response in 
animals. Thus, the subjcet-matter of claim 5 is not inventive. 
The present application does not describe the immunological activity of the 
claimed polypeptide. However, with the assumption that said polypeptide induces 
an immunological response, the man skilled in the art, by further applying 
common knowledge would also come to the subject-matter of claims 18-25 Thus 
said subject-matter is not inventive. 

Therefore, claims 1-25 do not meet the requirements of Article 33(3) PCT. 
VII. Certain defects in the international application 



1 



The present application does not contain any example showing the best mode for 
carrying out the invention as required by Rule 5.1 (v) (see also Guidelines C-ll 
4.9). 
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2. Although claims 1 0 and 12 have been drafted as separate Independent claims, 
they both relate to an Isolated polynucleotide comprising a nucleotide sequence 
encoding the polypeptide of SEQ ID No.2. The same subject-matter of these 
claims only differs from each other only In that claim 12 trfes to further define said 
Isolated polynucleotide In that it is obtainable by screening with a probe having the 
sequence of SEQ ID No.1. It appears appropriate to amend said claims by 
defining the relevant subject-matter in terms of one single Independent claim 
followed by dependent claims covering the optional features (Rule 6.4 PCI). 



VIII. Certain observations on the international application 

1 . The formulation "...comprising..." or "..which comprises..." in claims 6-8 and 1 0-12 
does not clearly define the scope of the claim. Thus, this expression should be 
replaced with "consisting of" or "which consists of", respectively (Article 6 PCT). 

2. Claim 5 refers to an immunogenic fragment capable of raising an immune 
response which recognises the polypeptide of SEQ ID No. 2. However, the 
present application does not describe any immunogenic fragment of any 
polypeptide. Therefore, the subject-matter of claim 5 Is not based on the 
description (Art. 6-support PCT). Since the description does not mention any 
immunogenic fragment, the man sWIIed in the art, faced with the problem of 
providing such a fragment capable of raising an immune response which 
recognises the polypeptide of SEQ ID No.2. would not be able to provide it without 
the need of applying intensive experimentations of undue burden. Therefore, with 
regard to claim 5, the present application does not meet the requirements of 
Article 5 PCT. 

Moreover, It should be noted that formulations in parentheses are merely optional, 
and thus, not adapted to limit the scope of the claim. 

3. The subject-matter of claims 1 8-20 refers to a vaccine composition comprising the 
claimed polypeptide. However, apart from vague declarations on pages 81-92, the 
specification of the present application neither describes a vaccine composition 
nor shows that the claimed polypeptide would be effective for a vaccine 
composition. Moreover, the present application do not provide any evidence that 
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the clainned polypeptide is adapted for the preparation of innmunospecffic 
antibodies, or that the claimed polypeptide can be immunologically effective. 
Thus, the subject-matter of claims 18-25 is not based on the description (Art. 6- 
support PCT). 

Moreover, with the assumption that the polypeptide described In the present 
application has the same internal cellular localisation as its homologous 
counterpart from N. gonorriioeae (see D1, page 1100, column 1. paragraph 2), it 
is not clear how the immunological characteristics of said polypeptide may be 
adapted for the preparation of e.g. therapeutical compositions, for its use in the 
preparation of a medicament, or in methods of diagnostics. Thus, the man skilled 
in the art, faced with the problem of providing compositions comprising an 
effective amount of the claimed polypeptide, or a method of diagnosing a 
Neisseria meningitidis infection would not be able to perform it without the need of 
applying inventive skills and intensive experimentation of undue burden. 
Therefore, with respect to claims 18-25, the present application does not meet the 
requirements of Article 5 PCT. 
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1 . An isolated polypeptide comprising an aznino add sequeixce selected fiom the 
group consisting of: an amino acid sequence ^wfaich has at least 99% identity to an 
amino acid sequence of SEQ ID NO: 2 and an amino add sequence whidi has at least 

10 85% identity to an amino add sequence selected &om the group consisting of: SEQ 
ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14. SEQ ID NO: 16. 

2. An isolated polypeptide as claimed in claim I in which the amino acid 
15 sequence is selected &om the group consisting o£ an amino acid sequence which has 

at least 99% identity to the amino acid sequence of SEQ ID NO: 2 and an amino acid 
sequ^ce which has at least 95% identity to the amino acid sequence selected fiom the 
group consisting of: SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO; 10, 
SEQ ID NO: 12. SEQ ID NO: 14, SEQ ID NO: 16, 

20 

3. The polypeptide as claimed in claim 1 comprising the ammo acid secjuence 
selected from the groiqj consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, 
SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16. 

25 4. An isolated polypeptide of; SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, 
SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12. SEQ ID NO: 14 or SEQ ID NO: 
16. 

S. An immunogenic fragment of tbe polypeptide as claimed in any one of claims 
30 1 to 4, (if necessary when coiq>led to a carrier) which is c^ble of raising an immune 
response which recognises the polypeptide of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID 
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID 
NO: 16. 

35 6. An isolated polynucleotide comprising a nucleotide sequence encoding a 
polypeptide selected from the group consisting of: an amino acid sequence that has at 

AMENDED SHEET 
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5 least 99% identity to an amino acid sequence of SEQ ID NO: 2 and an amino acid 
sequence which has at least 85% identity to an amino acid sequence of SEQ ED NO: 

4, 6, 8, 10, 12, 14 or 16 over the entire length of SEQ ID NO: 2. 4, 6, 8. 10, 12, 14 or 
16 respectively; or a nucleotide sequence complementary to said isolated 
polynucleotide. 

10 

7. An isolated polynucleotide comprising a nucleotide sequence selected from 
the group consisting of: a nucleotide sequence that has at least 97% identity to a 
nucleotide sequence encoding a polypeptide of SEQ ID NO: 2 and a nucleotide 
sequence which has or at least 85% identity to a nucleotide sequence encoding a 

15 polypeptide of SEQ ID NO: 4, 6, 8, 10, 12, 14 orl6 over the entire coding le^on; or 
a nucleotide sequence complementary to said isolated polynucleotide. 

8. An isolated polynwleotide vMch comprises a xmcleotide sequence selected 
from: tiie group consisting of a nucleotide sequence which has at least 97% identity to 

20 that of SEQ ID NO: 1 and a nucleotide sequence which has at least 85% identity to 
that of SEQ ID NO: 3, 5, 7, 9, 11, 13 or 15 over the entire length of SEQ ID NO: 1, 3, 

5, 7, 9, 11, 13 or 15 respectivelj^ or a nucleotide sequence complementary to said 
isolate polynucleotide. 

25 9- The isolated polynucleotide as claimed m any one of claims 6 to 8 selected 
from the gtoyxp consisting of: a nucleotide sequence which has at least 97% identity to 
SEQ ID NO: 1 and a nucleotide sequence ^ch has at least 95% identity to SEQ ID 
NO: 3, 5, 7, 9, 11, 13 or 15. 

30 10. An isolated polynucleotide comprising a nucleotide sequence encoding the 
polypeptide if SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ 
ID NO: 10, SEQ ID NO: 12, SEQ ZD NO: 14 or SEQ ID NO: 16. 

11. An isolated polynucleotide comprising a nucleotide sequence encoding the 
35 polypeptide of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ 
ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13 or SEQ ID NO: 15, 
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12. An isolated polynucleotide comprisiBg a nucleotide sequence encoding the 
polypeptide of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ 
ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ BD NO: 16 obtainable by 
screening an appropriate library und^ stringent hybiidiziation conditions with a 

10 labelled probe havmg the sequence SEQ ID NO: 1, SEQ ID NO: 3^ SEQ ID NO: 5, 
SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13 or SEQ ID NO; IS 
or a fragment tiieieof. 

13. An expression vector comprising an isolated polynucleotide according to any 
15 oneof claim$6to 12. 



14, A recombinant live microorganism comprising an expression vector of claim 13, 

15, A host ceU comprising the expression vector of claim 13 or a subceUular 
20 fraction or a membrane of said host cell repressing an isolated polypeptide 

comprising an amino acid sequence selected from the group consisting o£ an amino 
acid sequence that has at least 99% identity to the amino acid sequence of SEQ ID 
NO: 2 and an amino acid sequence which has which has at least 85% identity to an 
amino acid sequence selected frx>m the ffcoMp consistiag of SEQ ID NO: 4> SEQ ID 
25 NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID 
NO: 16. 



16. A process for producing a polypeptide comprising an amino acid sequence 
selected from the group consisting of: an amino acid sequence that has at least 99% 

30 identity to an amino acid sequence of SEQ ID NO: 2 and an amino acid sequence 
which has which has at least 85% identity to an amino acid sequence selected from 
the group consisting of: SEQ ID NO: 4. SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 
10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16 comprising culturing a host 
cell of claim 15 under conditions sufiScient for the production of said polypeptide and 

35 recovering the polypeptide from the culture medium. 
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5 17. A process for expressing a polynucleotide of any one of claims 6 to 12 
comprising transfomung a host cell with the expression vector comprising ac least one 
of said polynucleotides and culturing said host cell under conditions sufficient for 
expression of any one of said polynucleotides, 

ID 18. A vaccine composition comprising an eflfective amoimt of the polypeptide of 
any one of claims 1 to 5 and a phaxmaceutically acceptable carrier. 

19. A vaccine composition comprising an effective amount of the polynucleotide 
of any one of claims 6 to 12 and a pharmaoeutically effective carrier* 

15 

20. The vaccine composition according to either one of claims 18 or 19 wheiein 
said conqjosition comprises at least one oHia Neisseria meningitidis antigen. 

21. An antibody immunospedfic for the polypeptide or immunological fragment 
20 as claimed in any one of claims 1 to 5. 

22. A method of diagnosing a Neisseria meningitidis infection, con^Trising 
identifying a polypeptide as claimed in any one of claims 1 to S, or an antibody that is 
immunospedfic for said polypeptide, presait within a biological sample fiom an 

25 animal suspected of having such an infecdon. 

23. Use of a composition comprising an immunologically effective amount of a 
polypeptide as claimed in any one of claims 1 to 5 in the preparation of a medicament 
for use in generating an immune response in an animal. 

30 

24. Use of a coxnposition comprising an immunoligically effective amount of a 
polynucleotide as claimed in any one of claims 6 to 12 in the preparation of a 
medicament for xise in generating an immune response in an animal. 
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25. A therapeutic composition useful in treating humans with Neisseria 
memngitidis disease comprising at least one antibody directed against the polypeptide 
of claims 1 to 5 and a suitable phannaceutical carrier. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/E POO/001 35 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-110 as originally filed 

Claims, No.: 

1 -24 as originally filed 

Sequence listing part of the description, pages: 

1-12. as originall^^iled 



2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or fumished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation fumished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable fomn is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire intemational application. 
EI claims Nos. ^25 partially. 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an intemational preliminary examination (specify): 

□ the description, claims or drawings {indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify-, 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

H no international search report has been established for the said claims Nos. 1-25 partially. 

2. A meaningful intemational preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5,13-25 

No: Claims 6-12 

Inventive step (IS) Yes: Claims 
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No: 



Claims 1 -25 



Industrial applicability (lA) Yes: 

No: 



Claims 1-25 
Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the fomi or contents of the international application have been noted: 
see separate sheet 



Vill. Certain observations on the international application 

The following obsenmtions on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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III. Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

1 . The subject-matter of claims 1 -25 has been partially searched. Consequently, an 
opinion with regard to novelty, inventive step and industrial applicability can only 
be partially formulated, and limited to the invention referred to as invention 1 In the 
international search report, namely: 

Invention 1: polypeptides comprising a sequence homologous to SEQ ID NO:2, 
immunogenic fragments thereof, polynucleotides encoding said polypeptides, 
process for their production, vaccines containing them, antibodies specific for said 
polypeptides, as well as diagnostic and pharmaceutical uses thereof. 

V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive 
step or industrial applicability; citations and explanations supporting such 
statement 

1 . Reference is made to the following documents: 

D1: Molecular Microbiology 

Vol. 19, No. 5, pp. 1095-1105, 1996 
D2: WO 98/02547 

3. The scope of claims 6-1 2 encompasses a nucleic acid molecule comprising the 
sequence of SEQ ID No. 1. Because of the expression "comprising", said nucleic 
acid molecule is not necessarily limited to the sequence of SEQ ID No.1, but may 
also contain other sequences. The genomic DMA of Neisseria meningitidis, which 
has already been isolated (see e.g. D2), is a DNA molecule which comprises the 
sequence of SEQ ID No.1 , and thus, falls within the scope of claims 6-12. Thus, 
due to the too broad formulation of claims 6-12, the subject-matter of these claims 
is not novel. 

Therefore, claims 6-12 do not meet the requirements of Article 33(2) PCT. 

4. The closest prior art to evaluate the inventiveness of the present application is D1 . 
D1 describes a polypeptide from Neisseria gonorrhoeae with an amino acid 
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sequence showing over 97.75% identity with the amino acid sequence of SEQ ID 
NO:2. The nucleotide sequence of the comL gene which encodes said 
polypeptide is also disclosed, and has been cloned into an expression vector for 
the specific expression of said polypeptide (abstract; Figures 2-5). Moreover, D1 
shows that the homologous counterpart of the comL gene is present in Neisseria 
meningitidis and that both genes are highly homologous (abstract; page 1 100, 
column 2, paragraph 3; figure 6). 

The subject-matter of claims 1-4 differs from D1 in that the polypeptide of SEQ ID 
NO. 2 and the isolated polypeptide disclosed in D1 do not have the exact same 
amino acid sequence. They correspond to homologous products from different 
Neisserishspecies, However, knowing the comL gene from A/, gonorrhoeae, and 
being aware of the presence of the comL gene highly homologous counterpart in 
N. meningitidis, the man skilled in the art would not require any inventive skill to 
isolate said gene, and by further applying commonly used technics would 
automatically come to the subject-matter of claims 1-4 and 6-17. Thus, said 
subject-matter is not inventive. 

The subject-matter of claim 5 further differs from D1 in that D1 does not mention 
any fragment of the disclosed polypeptide. However, any polypeptide or fragment 
of a known polypeptide is immunogenic since it triggers an immune response in 
animals. Thus, the subjcet-matter of claim 5 is not inventive. 
The present application does not describe the immunological activity of the 
claimed polypeptide. However, with the assumption that said polypeptide induces 
an immunological response, the man skilled in the art. by further applying 
common knowledge would also come to the subject-matter of claims 18-25. Thus, 
said subject-matter is not inventive. 

Therefore, claims 1-25 do not meet the requirements of Article 33(3) PCT. 
VII. Certain defects in the international application 

1 . The present application does not contain any example showing the best mode for 
carrying out the invention as required by Rule 5.1(v) (see also Guidelines C-ll, 
4.9). 
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2. Although claims 10 and 12 have been drafted as separate independent claims, 
they both relate to an isolated polynucleotide comprising a nucleotide sequence 
encoding the polypeptide of SEQ ID No.2. The same subject-matter of these 
claims only differs from each other only in that claim 12 tries to further define said 
isolated polynucleotide in that it is obtainable by screening with a probe having the 
sequence of SEQ ID No.1 . It appears appropriate to amend said claims by 
defining the relevant subject-matter in terms of one single independent claim 
followed by dependent claims covering the optional features (Rule 6.4 PCT). 

VIII. Certain observations on the international application 

1 . The formulation "...comprising..." or "..which comprises..." in claims 6-8 and 1 0-1 2 
does not clearly define the scope of the claim. Thus, this expression should be 
replaced with "consisting of" or "which consists of", respectively (Article 6 PCT). 

2. Claim 5 refers to an immunogenic fragment capable of raising an immune 
response which recognises the polypeptide of SEQ ID No. 2. However, the 
present application does not describe any immunogenic fragment of any 
polypeptide. Therefore, the subject-matter of claim 5 is not based on the 
description (Art. 6-support PCT). Since the description does not mention any 
immunogenic fragment, the man skilled in the art, faced with the problem of 
providing such a fragment capable of raising an immune response which 
recognises the polypeptide of SEQ ID No.2, would not be able to provide it without 
the need of applying intensive experimentations of undue burden. Therefore, with 
regard to claim 5, the present application does not meet the requirements of 
Article 5 PCT. 

Moreover, it should be noted that formulations in parentheses are merely optional, 
and thus, not adapted to limit the scope of the claim. 

3. The subject-matter of claims 1 8-20 refers to a vaccine composition comprising the 
claimed polypeptide. However, apart from vague declarations on pages 81-92, the 
specification of the present application neither describes a vaccine composition 
nor shows that the claimed polypeptide would be effective for a vaccine 
composition. Moreover, the present application do not provide any evidence that 
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the claimed polypeptide is adapted for the preparation of immunospecific 
antibodies, or that the clainned polypeptide can be imnnunologically effective. 
Thus, the subject-matter of claims 18-25 is not based on the description (Art. 6- 
support PCT). 

Moreover, with the assumption that the polypeptide described in the present 
application has the same intemal cellular localisation as its homologous 
counterpart from N. gonorrhoeae (see D1 , page 1 100, column 1 , paragraph 2), it 
is not clear how the Immunological characteristics of said polypeptide may be 
adapted for the preparation of e.g. therapeutical compositions, for its use in the 
preparation of a medicament, or in methods of diagnostics. Thus, the man skilled 
in the artrfaced with the problem of providing compositions comprising an 
effective amount of the claimed polypeptide, or a method of diagnosing a 
Neisseria meningitidis infection would not be able to perform it without the need of 
applying inventive skills and intensive experimentation of undue burden. 
Therefore, with respect to claims 18-25, the present application does not meet the 
requirements of Article 5 PCT. 
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5 CLAIMS 

1 . An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of: an amino acid sequence which has at least 99% identity to an 
amino acid sequence of SEQ ID NO: 2 and an amino acid sequence which has at least 
10 85% identity to an amino acid sequence selected from the group consisting of: SEQ 
ID NO: 4, SEQ ED NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO: 14, SEQ ED NO: 16. 



15 



20 



2. An isolated polypeptide as claimed in claim 1 in which the amino acid 
sequence is selected from the group consisting of: an amino acid sequence which has 
at least 99% identity to the amino acid sequence of SEQ ID NO: 2 and an amino acid 
sequence which has at least 95% identity to the amino acid sequence selected from the 
group consisting of: SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, 
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16. 

3. The polypeptide as claimed in claim 1 comprising the amino acid sequence 
selected from the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, 
SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16. 

25 4. An isolated polypeptide of: SEQ ED NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, 
SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 
16. 



30 



35 



5. An immunogenic fragment of the polypeptide as claimed in any one of claims 
1 to 4, (if necessary when coupled to a carrier) which is capable of raising an immune 
response which recognises the polypeptide of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID 
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID 
NO: 16. 

6. An isolated polynucleotide comprising a nucleotide sequence encoding a 
polypeptide selected from the group consisting of: an amino acid sequence that has at 
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5 least 99% identity to an amino acid sequence of SEQ ID NO: 2 and an amino acid 
sequence which has at least 85% identity to an amino acid sequence of SEQ ID NO: 
4, 6, 8, 10, 12, 14 or 16 over the entire length of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14 or 
16 respectively; or a nucleotide sequence complementary to said isolated 
polynucleotide. 

10 

7. An isolated polynucleotide comprising a nucleotide sequence selected from 
the group consisting of: a nucleotide sequence that has at least 97% identity to a 
nucleotide sequence encoding a polypeptide of SEQ ID NO: 2 and a nucleotide 
sequence which has or at least 85% identity to a nucleotide sequence encoding a 

15 polypeptTde of SEQ ID NO: 4, 6, 8, 10, 12, 14 or. 16 over the entire coding region; or 
a nucleotide sequence complementary to said isolated polynucleotide. 

8. An isolated polynucleotide which comprises a nucleotide sequence selected 
from: the group consisting of a nucleotide sequence which has at least 97% identity to 

20 that of SEQ ID NO: 1 and a nucleotide sequence which has at least 85% identity to 
that of SEQ ID NO: 3, 5, 7, 9, 11, 13 or 15 over the entire length of SEQ ID NO: 1, 3. 
5, 7, 9, 11, 13 or 15 respectively; or a nucleotide sequence complementary to said 
isolate polynucleotide. 

25 9. The isolated polynucleotide as claimed in any one of claims 6 to 8 selected 
from the group consisting of: a nucleotide sequence which has at least 97% identity to 
SEQ ID NO: 1 and a nucleotide sequence which has at least 95% identity to SEQ ID 
NO:3,5, 7,9, 11, 13orl5. 

30 10. An isolated polynucleotide comprising a nucleotide sequence encoding the 
polypeptide if SEQ ID NO: 2, SEQ ID NO: 4. SEQ ID NO: 6. SEQ ID NO: 8, SEQ 
ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16. 

11. An isolated polynucleotide comprising a nucleotide sequence encoding the 
35 polypeptide of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ 
ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13 or SEQ ID NO: 15. . 



AMENDED SHEET 



?2<53-2001 EP 000000135 




5 

12. An isolated polynucleotide comprising a nucleotide sequence encoding the 
polypeptide of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ 
ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16 obtainable by 
screening an appropriate library under stringent hybridiziation conditions with a 

10 labelled probe having the sequence SEQ ID NO: 1, SEQ ID NO: 3, SEQ ED NO: 5, 
SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13 or SEQ ID NO: 15 
or a fragment thereof. 

13. An expression vector comprising an isolated polynucleotide according to any 
15 one of claims 6 to 12. 



14. A recombinant live microorganism comprising an expression vector of claim 13. 

15. A host cell comprising the expression vector of claim 13 or a subcellular 
20 fraction or a membrane of said host cell expressing an isolated polypeptide 

comprising an amino acid sequence selected from the group consisting of: an amino 
acid sequence that has at least 99% identity to the amino acid sequence of SEQ ID 
NO: 2 and an amino acid sequence which has which has at least 85% identity to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 4, SEQ ID 
25 NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ED NO: 14 or SEQ ID 
NO: 16. 



16. A process for producing a polypeptide comprising an amino acid sequence 
selected from the group consisting of: an amino acid sequence that has at least 99% 

30 identity to an amino acid sequence of SEQ ED NO: 2 and an amino acid sequence 
which has which has at least 85% identity to an amino acid sequence selected from 
tiie group consisting of: SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 
10, SEQ ID NO: 12, SEQ ID NO: 14 or SEQ ID NO: 16 comprising culturing a host 
cell of claim 15 under conditions sufficient for the production of said polypeptide and 

35 recovering the polypeptide from the culture medium. 
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17. A process for expressing a polynucleotide of any one of claims 6 to 12 
comprising transforming a host cell with the expression vector comprising at least one 
of said polynucleotides and culturing said host cell imder conditions sufficient for 
expression of any one of said polynucleotides. 

18. A vaccine composition comprising an effective amount of the polypeptide of 
any one of claims 1 to 5 and a pharmaceutically acceptable carrier. 

19. A vaccine composition comprising an effective amount of the polynucleotide 
of any one of claims 6 to 12 and a pharmaceutically effective carrier. 

20. The vaccine composition according to either one of claims 18 or 19 wherein 
said composition comprises at least one other Neisseria meningitidis antigen. 

21. An antibody immunospecific for the polypeptide or immxmological fragment 
20 as claimed in any one of claims 1 to 5. 

22. A method of diagnosing a Neisseria meningitidis infection, comprising 
identifying a polypeptide as claimed in any one of claims 1 to 5, or an antibody that is 
immunospecific for said polypeptide, present within a biological sample from an 

25 animal suspected of having such an infection. 

23. Use of a composition comprising an immunologically effective amount of a 
polypeptide as claimed in any one of claims 1 to 5 in the preparation of a medicament 
for use in generating an immune response in an animal. 



24. Use of a composition comprising an immunoligically effective amount of a 
polynucleotide as claimed in any one of claims 6 to 12 in the preparation of a 
medicament for use in generating an immime response in an animal. 
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25. A therapeutic composition useful in treating humans with Neisseria 
meningitidis disease comprising at least one antibody directed against the polypeptide 
of claims 1 to 5 and a suitable pharmaceutical carrier. 
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Asp Ser Arg Sar Leu His Ser Ser Trp Giu Aia Giy Leu lie Giy Lys 
1730 1735 17^0 

Asp Asp Giu Trp Tyr Lys Leu ?he Ser Lys Ser Tyr Thr Gin Aia Asp 
1745 1750 1755 1760 

Lau Aia Lau Gin Ser Tyr His Leu Asn Thr Aia Aia Lys Ser Trp Leu 
1765 1770 1775 

Gin Ser Giy Asn Thr Lys Pro Leu Ser Giu Trp Met Ser Asp Gin Giy 
1780 1785 1790 

Tyr Thr Leu lie Ser Giy Vai Asn Pro Arg Phe lie Pro lie Pro Arg 
1795 1800 1805 

Giy Phe Vai Lys Gin Asn Thr Pro lie Thr Asn Vai Lys Tyr Pro Giu 
1810 1815 1820 

Giy lie Ser Phe Asp Thr Asn Leu Lys Arg His Lau Aia Asn Aia Asp 
1825 1830 1835 1840 

Giy Phe Ser Gin Giu Gin Giy lie Lys Giy Aia His Asn Arg Thr Asn 
1845 1850 1855 

Phe Met Aia Giu Leu Asn Ser Arg Giy Giy Arg Vai Lys Ser Giu Thr 
1860 1865 1870 

Gin Thr Asp lie Giu Giy lie Thr Arg lie Lys Tyr Giu lie Pro Thr 
1875 1880 1885 

Leu Asp Arg Thr Giy Lys Pro Asp Giy Giy Phe Lys Giu lie Ser Ser 
1890 1895 1900 

lie Lys Thr Vai Tyr Asn Pro Lys Lys Phe Ser Asp Asp Lys lie Leu 
1905 1910 1915 1920 

Gin Met Ala Gin Asn Aia Aia Ser Gin Giy Tyr Ser Lys Aia Ser Lys 
1925 1930 1935 

lie Aia Gin Asn Giu Arg Thr Lys Ser lie Ser Giu Arg Lys Asn Vai 
1940 1945 1950 

lie Gin Phe Ser Giu Thr Phe Asp Giy lie Lys Phe Arg Ser Tyr Phe 
1955 1960 1965 
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Asp Vai Asn Thr Giy Arg lie Thr Asn lie His Pro Giu 
1970 1975 1980 

(2) INFOKMATICNS POUR LA SEQ ID NO; 39: 

Ci) CAKACTEHISTICUIS DE LA SEQUENCE: 
(A) LONGUEUR: 143 acides amines 
(3) TYPE: acide amine 

(C) NOMBRH DE 3RINS: simple 

(D) CONFIGURATION: iineaire 

(11) TYPE DE MOLECULE: peptide 



( IX ) CAKACTERISTigL^ : 

(A) NCM/CLE: Peptide 
(3;- EMFLACHHENT: 1 . . 143 



(:<i ) DESCRIPTION DE LA SECUENCE : SEC ID NO: 39: 

Met Lys Asn Asn lie Phe Leu Asn Leu Asn Lys Lys Ser lie Asn Asn 
15 10 15 

Asn His Phe Vai He Ser lie Phe Phe Giu Thr lie Tyr Gin Phe Giu 
20 25 30 

Thr Lys Asp Thr Leu Leu Giu Cys Phe Lys Asn lie Thr Thr Thr Gly 
35 40 45 

His Phe Giy Vai lie Gly Aia Gin Tyr Glu Lys lie Asp Aia Thr Arg 
50 55 60 

Trp lie Gly Asp Tyr Glu Giu Vai Asn Giy Phe Glu Tyr He Asp Lys 
65 70 75 80 

Aia Pro Ser lie Tyr Phe Ser Vai Gly Asp Asp Phe Asn Pro Glu Glu 
85 90 95 

Leu lie He Pro He Asn Leu Aia Tyr His Tyr Phe Asn He Ala He 
100 105 110 

Ser Asp Phe Leu He Ala His Pro Glu Tyr Gin Lys Lys Cys Lys Giu 
115 120 125 



FEUILLE DE REMPLACEMENT (REGIE 2© 



/ 



/ 



/ 



BNSDOCID: <WO_9802547A2J_> 



wo 98/02547 PCT/FR9 7/0 1295 

91 

lie Gin Lys Thr Tyr Ser Gin Thr Asn Cys Sar Lau His Giu Thr 
130 135 140 

(2) INF0RMAT:CNS pour la SEO id NO: 40: 

(i) CARACTHiilSTICUHS DE LA SEQUENCE: 
(A) LCNGUEUR: 333 acides amines 
£B) TYPE: acide amine 
(C; NOMBRE DE BRINS: simple 
(D) CONFIGURATION: lineaire 

(ii) TYPE DE MOLECULE: peptide 



(ix) CARACTERISTIQUE: 

(A) NOM/CLE; Peptide 
(3) EMPLACEMENT: 1 333 



CXI) DESCRIPTION 
Vai Leu Lys Thr 



Giy Val Ser He 

20 

Leu Ser Thr Thr 
35 

Ser Tyr Giy Asp 
50 

Phe Glu Arg Arg 
65 

lie Thr Glu Vai 



Leu Ser Ala Ser 
100 

Ala Tyr Aia Thr 

115 



DE LA SEQUENCE: 

Pro Pro Thr Leu 
5 

Ser Aia Pre Tyr 



Asp He Ser Ser 
40 

Gin Tyr Tyr Tyr 

55 

Ser Tyr Lys Thr 
70 

Lys Glu His Lys 
85 

Gin Giy lie Asp 



Aia Phe Asp Aia 

120 



SEO ID NO: 40 : 

Aia Ala Giu Leu 
10 

Aia Asn Giu Asn 

25 

Giu Asn Giy Lys 



Aia Arg Gin Ser 
60 

Giy Lys Trp Tyr 
75 

Asn Aia Lys Pro 
90 

lie Lys Ser Giy 
105 

Pro Lys Giy Ser 



Ser Giy Lys Thr 
15 

Ser Arg He leu 
30 

lie Lys lie Gin 
45 

Giu Leu Tyr Thr 



Asn Arg Lys His 
80 

Asp Aia Vai Asn 
95 

Giy Ser lie Asp 
110 

lie Asn lie Giu 
125 



FEUILLE DE REMPLACEMENT (REGIE 2?) 



BNSDOCID: <WO 9802547A2J_> 



wo 98/02547 



PCT/FR97/01295 



92 

Ala Giy Arg Lys Leu Thr Leu Tyr Ala Val Giu Giu Leu Asn Tyr Asp 
130 135 140 

Lys Leu Asp Ser Gin Lys Arg Arg Arg Phe Leu Gly lie Ser Tyr Ser 
1-45 150 155 160 

Lys Aia His Asp Thr Thr Thr Gin Val Met Lys Thr Aia Leu ?ro Ser 
165 170 175 

Arg Vai Val Aia Giu Ser Aia Asn Leu Gin Ser Giy Trp Asp Thr Lys 
180 185 190 

Leu Gin Giy Thr Gin Phe Giu Thr Thr Leu Gly Giy Aia Thr lie Arg 
i95 200 205 

Aia Giy Val Giy Giu Gin Ala Arg Aia Asp Aia Lys lie lie Leu Giu 
210 215 220 

Giy lie Lys Ser Ser lie His Thr Giu Thr Vai Ser Ser Ser Lys Ser 
225 230 235 240 

Thr Leu Trp Gin Lys Gin Aia Giy Arg Giy Ser Asn lie Giu Thr Leu 
245 250 255 

Gin Leu Pro Ser Phe Thr Giy Pro Vai Aia Pro Vai Leu Ser Ala Pro 
260 265 270 

Giy Giy Tyr lie Vai Asp lie Pro Lys Gly Asn Leu Lys Thr Gin lie 
275 280 285 

Giu Thr Leu Thr Lys Gin Pro Giu Tyr Aia Tyr Leu Lys Gin Leu Gin 
290 295 300 

Vai Aia Lys Asn lie Asn Trp Asn Gin Val Gin Leu Ala Tyr Asp Lys 
305 310 315 320 

Trp Asp Tyr Lys Gin Giu Giy Met Thr Pro Ala Ala Aia Aia Vai Val 
325 330 335 

Val lie Val Val Thr Val Leu Thr Tyr Gly Aia Leu Ser Aia Pro Aia 
340 345 350 

Aia Ala Giy Thr Ala Gly Ala Ala Giy Aia Gly Ala Gly Gly Ala Ala 
355 360 365 
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Aia Giy Thr Aia Ala Giy Thr Giy Vai Aia Ala Gly Thr Ala Ala Thr 
370 375 380 



Thr Giy Vai Ala Aia Gly Thr Ser Aia Ala Ala lie Thr Thr Ala Aia 

385 390 395 ^00 

Giy Lys Ma Aia Leu Ala Ser Leu Ala Ser Gin Ala Ala Vai Ser Leu 

405 410 415 



lie Asn Asn Lys Gly Asp lie Asa His Thr Leu Lys Giu Leu Gly Lys 
420 425 430 

Ser Ser Thr Val Arg Gin Ala Ala Thr Aia Aia Val Thr Aia Giy Vai 
435 A40 445 

Leu Gin Giy lie Ser Gly Leu Asn Thr Gin Aia Aia Giu Aia Vai Ser 
450 455 460 



Lys His ?he His Ser Pro Aia Aia Gly Lys Leu Thr Aia Asn Leu lie 

465 470 475 480 

Asn Ser Thr Aia Aia Aia Ser vai His Thr Aia lie Asn Giy Gly Ser 

485 490 495 



Leu Lys Asp Asn Leu Giy Asp Aia Aia Leu Giy Ala lie Vai Ser Thr 
500 505 510 

Vai His Gly Giu Val Ala Ser Lys lie Lys Phe Asn Leu Ser Giu Asp 
515 520 525 

Tyr lie Ala His Lys lie Aia His Aia Val Aia Giy Cys Aia Ser Aia 
530 535 540 

Vai Ala Asn Lys Gly Lys Cys Arg Asp Gly Aia lie Giy Aia Aia Vai 
545 550 555 560 

Gly Giu Met Vai Giy Giu Thr Leu Leu Asp Giy Arg Asp Vai Giy Lys 
565 570 575 



Leu Ser Pro Gin Giu Arg Gin Lys 
580 

Ala Giy Ser Aia Vai Aia Leu Vai 
595 600 



Vai lie Aia Tyr Ser Gin lie lie 
585 590 

Lys Giy Asp Val Asn Thr Aia Val 
605 
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Asn Aia Ala Thr Vai Ala Vai Giu Asn Asn Ser Leu Leu Ala Arg Arg 
610 515 620 

Arg Vai Asa lie Arg Trp Thr Pro Arg Gin Glu Leu Glu His Glu Tyr 
625 630 635 oAO 

Ala lie Leu Glu He Gin Ala lie Thr Asn Gin He Arg Arg Leu Asp 
645 650 655 

Pro Lys Phe Asn Gly He Ala He Leu Arg Thr Pro Gly Glu Pro Trp 
660 665 670 

Thr Arg His Asp Vai Gin Thr Tyr Arg Gin Tyr Tyr Asn Gin Leu Arg 
575 680 685 

Giu Ser Arg Gly Phe Ala Vai Glu Pro He Tyr Arg He Arg He Asn 
690 695 700 

Asn Gly Asn Glu Phe Asn Arg He Met Ser Ser Lys Tyr Pro Tyr Asn 
705 710 715 720 

Glu Leu Tyr Vai Ala Asn Pro Lys Ser Ala Thr Gly Tyr Phe Arg Vai 
725 730 735 

Asp Ser Tyr Asp Pro Ala Thr Arg Glu He He Ser Arg Lys Phe Thr 
740 745 750 

Gin Phe Ser Gin He Gin Giu Ser Thr Gly He Gly Tyr He Lys Glu 
755 7S0 765 

Ala Vai Arg Lys Tyr Ser Pro Gly Thr Vai He Ser Asn Vai Pro Ser 
770 775 780 

Thr Pro Thr Thr He Arg Gly Arg Lys Leu Giu Gly Lys Leu He Leu 
785 790 795 800 

Glu Vai Pro Aia Gin Vai Asn Pro He Pro Gin Ser Vai Leu Arg Ala 
805 810 815 

Aia Gin Glu Glu Asn Vai He He Arg Asp Thr Thr Gly Arg He Tyr 
820 825 330 

Lys 
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(2) INFCRMATICNS ?CUR LA SEQ ID NO: 41. 

(i) CARACTTERISTICUES DE LA SEQUENCH : 
fA] LONGUEUR: 8 33 acides amines 
(3) TYPE: acide amine 
{D) CONFIGURATION: iineaire 

(iij TYPE DE MOLECJLE: proteins 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 41: 

vai Leu Lys Thr Pro Pro Thr Leu Aia Ala Glu Leu Ser Giy Lys Thr 
5 10 15 

Giy Vai Ser lie Ser Aia Pro Tyr Aia Asn Giu Asn Ser Arg lie Leu 

20 25 30 

Leu Ser Thr Thr Asp lie Ser Ser Giu Asn Giy Lys lie Lys lie Gin 
35 40 45 

Ser Tyr Giy Asp Gin Tyr Tyr Tyr Aia Arg Gin Ser Glu Leu Tyr Thr 
50 55 60 

Phe Giu Arg Arg Ser Tyr Lys Thr Giy Lys Trp Tyr Asn Arg Lys His 
65 70 75 80 

He Thr Giu Vai Lys Giu His Lys Asn Aia Lys Pro Asp Aia Vai Asn 
85 90 95 

Leu Ser Ala Ser Gin Giy lie Asp lie Lys Ser Giy Giy Ser lie Asp 
100 105 110 

Aia Tyr Aia Thr Aia Phe Asp Aia Pro Lys Giy Ser lie Asn lie Giu 
115 120 125 

Ala Giy Arg Lys Leu Thr Leu Tyr Aia Vai Giu Giu Leu Asn Tyr Asp 
130 135 140 

Lys Leu Asp Ser Gin Lys Arg Arg Arg Phe Leu Giy lie Ser Tyr Ser 
145 150 155 160 

Lys Aia His Asp Thr Thr Thr Gin Vai Met Lys Thr Aia Leu Pro Ser 
165 170 175 
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Arg Val Val Ala Glu Ser Ala Asn Leu Gin Ser Giy Trp Asp Thr Lys 
180 185 190 

Leu Gin Gly Thr Gin Phe Giu Thr Thr Leu Giy Giy Ala Thr lie Arg 
i?5 200 205 

Aia Giy Val Giy Glu Gin Aia Arg Ala Asp Aia Lys lie lie Lau Giu 
210 215 220 

Gly lie Lys Ser Ser lie His Thr Glu Thr Val Ser Ser Ser Lys Ser 
225 230 235 240 

Thr Leu Trp Gin Lys Gin Aia Giy Arg Giy Ser Asn lie Giu Thr Leu 
245 250 255 

Gin Leu Pro Ser Phe Thr Giy Pro Val Aia Fro Val Leu Ser Ala Pre 

260 265 270 

Giy Giy Tyr lie Vai Asp lie Pro Lys Giy Asn Leu Lys Thr Gin lie 
275 280 285 

Glu Thr Leu Thr- Lys Gin Pro Glu Tyr Ala Tyr Leu Lys Gin Leu Gin 
290 295 300 

Val Ala Lys Asn lie Asn Trp Asn Gin Vai Gin Leu Ala Tyr Asp Lys 
305 310 315 320 

Trp Asp Tyr Lys Gin Glu Giy Met Thr Pro Aia Ala Aia Ala Val Vai 
325 330 335 

Val lie Val Val Thr Vai Leu Thr Tyr Gly Ala Leu Ser Aia Pro Aia 
340 345 350 

Ala Ala Gly Thr Aia Gly Aia Aia Gly Ala Giy Aia Giy Gly Ala Aia 
355 360 365 

Aia Gly Thr Aia Ala Gly Thr Gly Vai Ala Aia Giy Thr Aia Aia Thr 
370 375 380 

Thr Gly Val Aia Aia Gly Thr Ser Ala Aia Aia lie Thr Thr Aia Aia 
385 390 395 400 

Gly Lys Aia Aia Leu Ala Ser Leu Ala Ser Gin Aia Aia Vai Ser Leu 
405 410 415 
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He Asn Asn Lys GLy Asp lie Asn His Thr Leu Lys Giu Leu Gly Lys 
420 425 430 

Ser Ser Thr Val Arg Gin Aia Aia Thr Aia Aia Vai Thr Aia Giy Vai 
435 440 445 

Leu Gin Giy lie Ser Giy Leu Asn Thr Gin Aid Aia Giu Aia Vai Ser 
4 50 4 55 *160 

Lys His Phe His Ser Pro Ala Aia Giy Lys Leu Thr Aia Asn Leu He 
465 470 475 480 

Asn Ser Thr Aia Aia Aia Ser Vai His Thr Aia lie Asn Gly Giy Ser 
435 490 495 

Leu Lys Asp Asn Leu Giy Asp Aia Aia Leu Giy Aia lie Vai Ser Thr 
500 505 510 

Vai His Giy Giu Vai Aia Ser Lys lie Lys Phe Asn Leu Ser Giu Asp 
515 520 525 

Tyr He Aia His Lys lie Aia His Aia Vai Ala Gly Cys Aia Ser Aia 
530 535 540 

Vai Ala Asn Lys Giy Lys Cys Arg Asp Giy Aia lie Gly Aia Aia Vai 
545 550 555 560 

Gly Giu Met Vai Giy Giu Thr Leu Leu Asp Gly Arg Asp Vai Giy Lys 
565 570 575 

Lau Ser Pro Gin Giu Arg Gin Lys Val lie Aia Tyr Ser Gin lie lie 
580 585 590 

Ala Giy Ser Ala Val Ala Leu Val Lys Gly Asp Vai Asn Thr Aia Vai 
595 600 605 

Asn Aia Aia Thr Vai Ala Val Giu Asn Asn Ser Leu Leu Ala Arg Arg 
610 615 620 

Arg Vai Asn lie Arg Trp Thr Pro Arg Gin Giu Leu Giu His Giu Tyr 
625 630 635 640 

Ala lie Leu Giu He Gin Aia lie Thr Asn Gin He Arg Arg Leu Asp 
645 650 655 
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Pro Lys Phe Asn Giy lie Aia lie Leu Arg Thr Pro Gly Giu Pro Trp 
660 665 670 

Thr Arg His Asp Vai Gin Thr Tyr Arq Gin Tyr Tyr Asn Gin Leu Arg 
675 680 685 

Giu Ser Arg Giy Phe Aia Vai Giu Pro lie Tyr Arg lie Arg lie Asn 
690 695 700 

Asn Giy Asn Giu Phe Asn Arg lie iMet Ser Ser Lys Tyr Pro Tyr Asn 

710 715 720 

Giu Leu Tyr Vai Aia Asn Pro Lys Ser Aia Thr Gly Tyr Phe Arg Vai 
725 730 735 

Asp Ser Tyr Asp Pro Aia Thr Arg Giu lie lie Ser Arg Lys Phe Thr 
740 745 750 

Gin Phe Ser Gin lie Gin Giu Ser Thr Giy lie Giy Tyr lie Lys Giu 
755 760 765 

Ala Vai Arg Lys Tyr Ser Pro Giy Thr Vai lie Ser Asn Vai Pro Ser 
770 775 780 

Thr Pro Thr Thr lie Arg Giy Arg Lys Leu Giu Gly Lys Leu lie Leu 
785 790 795 800 

Giu Vai Pro Aia Gin Vai Asn Pro lie Pro Gin Ser Vai Leu Arg Aia 
805 310 815 

Aia Gin Giu Giu Asn Vai lie lie Arg Asp Thr Thr Giy Arg lie Tyr 
820 325 830 

Lys 



(2) INFORMATIONS POUR LA SEQ ID NO: 42: 

(i) CARACTHHISTIOLrES DE LA SEQUENCE: 
(A) LONGUEUR: 162 acides amines 
CB) TYPE: acide amind 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: lineal re 
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(ii) TYPE ZE MOLECJLH: peptide 



( ix ) CARACTEHISTIQUE : 

(A) NCM/CLE: Peptide 
(3) EMPLACEMENT: 1 162 



(xi) DESC^^IPTION DE LA SEQUENCE: SEQ ID NO; 42: 

Met Lys Lys Asp lie Phe Tyr Cys Giu Gin Trp Ser Tyr Giy Tyr Lys 
i 5 iO 15 

Arg Leu His Lys Pro Phe Ser Giu Lys Gin Ala Giu Glu Lys His Leu 
20 25 30 

Lys Gly Glu Leu Tyr Thr Ala Vai lie Gly Ser Aia Thr Gin Pro Giu 
35 40 45 

Tyr Vai lie Thr Leu Arg Giu Giu Vai Giy Phe Phe Ser Vai Asn Phe 
50 55 60 

Phe Asp Lys Phe Giy Arg Asp Tyr Leu Thr His Gin Phe Gin Lys Tyr 
65 70 75 80 

Ser Asn Ser Asn Tyr Tyr Phe Leu Ser Met Aia Vai Trp Arg Asp Tyr 
35 90 95 

lie Thr Leu Giu Ser His Asp Leu Aia Giu Giy Tyr Thr Tyr Phe Phe 
iOO 105 110 

Asn Giu Asn Thr Asp Asp Cys Tyr Vai Leu Lys Gin Asp Phe lie Asn 
115 120 125 

Asn Giu Arg Tyr Giu Lys Thr Giu Leu Tyr Ser Gin Lys Asp Lys Vai 
130 135 140 

lie Leu Phe Pro Lys Phe Gly Giu Tyr Asp Leu Vai Leu Asn Pro Asp 
145 150 155 160 

lie lie 



(2) INFORMATIONS POUR LA SEQ ID NO: 43: 
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(i) CXRACTZRISTIQUES CE LA SEQUENCE: 

(A) LGNGOEim: 90 acidGS amines 

(B) TYPE; acide amine 

(C) NCMERE DE BRIMS: simple 
(Dl CCNFIGURATICM: iineaire 

(ii) TYPE HE MOLECULE: peptide 



(ix) CARACTERISTXCUE : 

(A) NOM/CLE: Peptide 

(B) EMPLACEMENT: 1 . . 90 



(Xi) DESCRIPTIGN DE LA SEQUENCE: SEQ ID NO: 43: 

Met Asn Lys Arg Met Lys Met Cys Pro Aia Cys Gin Gin Giy Tyr Leu 
- 5 10 15 

Tyr His Ser Lys Pro Lys Tyr Leu His Asp Glu lie lie Leu Cys Asp 
20 25 30 

Glu Cys Asp Ala Vai Trp Leu Lys Gly Met Asn lie Phe Tyr Giy Glu 
35 40 45 

Tyr Glu Lys Asp Phe Tyr Ser Tyr Vai Pro Phe Met Giu Ser Gin Gly 
50 55 60 

lie Thr Ser Giu Cys lie Trp Giu Gly Asp Leu Phe Asp His Pro Tyr 
^5 70 75 80 

Tyr Giu Asp Giu Asn Ser Asn Asp Met Asp 
85 90 

(2) INFORMATIONS POUR LA SEQ ID NO: 44: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR; 313 acides amines 

(B) TYPE; acide amind 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: iineaire 

(ii) TYPE CE MOLECULE: peptide 
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(iX) CARACTHHISTICUE: 

(A) NOM/CLZ: Peptide 
{ 3 ) EMPLACEMENT : 1 . . 3 1 3 



(xi) DESCRIPTION CE LA SEQUENCE : SEQ ID NO: 4A : 

Met Ser Aia Thr Glu lie Glu Lys Aia Lys Aid Lys lie Thr Ala Tyr 
i ■ 5 10 15 

Ser Lys Leu Val Aia Giy Thr Aia Ser Aia Vai Val Giy Gly Asp Vai 
20 25 30 

Asn Thr Aia Aia Asn Aia Aia Gin lie Aia Vai Giu Asn Asn Thr Leu 
35 40 45 

Tyr Pro Arq Cys Vai Giy Aia Lys Cys Asp Giu Phe Gin Lys Glu Gin 
50 55 60 

Gin Lys Trp lie Arg Giu Asn Pro Giu Glu Tyr Arg Glu Vai Leu Leu 
65 70 75 80 

Phe Gin Thr Gly Phe lie Pro lie tie. Giy Asp lie Gin Ser Phe Vai 
85 90 95 

Gin Aia Gin Thr Aia Aia Asp His Leu Phe Aia Leu Leu Giy Val Vai 

100 105 110 . 

Pro Gly lie Gly Glu Ser lie Gin Aia Tyr Lys Vai Aia Lys Ala Aia 
115 120 125 

Lys Asn Leu Gin Gly Met Lys Lys Ala Leu Asp Lys Ala Aia Thr Val 
130 135 140 

Aia Thr Aia Gin Giy Tyr Val Ser Lys Thr Lys lie Lys lie Gly Gin 
145 150 155 160 

Thr Giu Leu Arg Val Thr Ala Ala Thr Asp Lys Gin Leu Leu Lys Ala 
165 170 175 

lie Giy Glu Gly Arg Asp Thr Thr Gly Lys Met Thr Glu Gin Leu Phe 
180 185 190 

Asp Ser Leu Ala Lys Gin Asn Giy Phe Arg Val Leu Ser Giy Gly Lys 
195 200 205 
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Tyr Giy Giy Asn Asn Gly Phe Asp His Val Trp Gin Ala Aia Asp Gly 
210 215 220 

Ser Val Vai Leu lie Vai Gia Ser Lys Gin lie Arg Asn Gly Thr Val 
225 230 235 240 

Gin Leu Asn Pro Asn Giy Aia Giy Giy Tyr Thr Gin Met Ser Glu Asp 
245 250 255 

Trp lie Arg Gin Vai Leu Asp Gin Leu Pro Asp Gly Ser Pro Aia Lys 
260 265 270 

Ala Aia Vai Phe Lys Ala Asn Lys Asn Gly Thr Leu Lys Thr Ala lie 
275 280 285 

Ala Gly Val Asp Arg Gin Thr Giy Lys Aia Vai lie Leu Pro Vai Lys 
290 295 300 

Vai Pro Ser Lys Thr Asn lie Arg Arg 
305 310 

(2) INFORMATIONS POUR LA SEQ ID NO: 45: 

[i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 311 acides amines 

(B) TYPE: acide amine 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: Imeaire 

(ii) TYPE DE MOLECULE: peptide 



(ix) CARACTERISTIQUE; 

(A) NOM/CLE: Peptide 

( B ) EMPLACEMENT : 1 . . 3 1 1 



(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 45; 

Met Gly His Asn Met Met Thr Thr Gin Lys Trp Tyr Glu His lie Thr 
15 10 15 

Asn Vai lie lie Gly Asn Thr Ala Asn Phe Asn Ser Gly Cys Leu Asp 
20 25 30 
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Set lie Asp Tyr Vai Asp Giu Arg Lys Giy Val Pro Lau Aia Ala Met 
35 40 45 

Gin His lie Phe Met Asp Vai Arg Aia Aia Aia Ser His Aia Tyr Leu 
50 55 60 

Phe Giu His Asp Leu Lys Lys Phe Lys Gin Tyr Aia Tyr Vai Aia Giy 
65 70 75 80 

Lys Leu Giy Vai Leu Leu Ser Vai Asn Ser Thr Asp Pro Giu Pro Phe 
85 90 95 

Phe Phe Pro Cys Asp Met Leu Asn lie Gin Asn Pro Met Phe Leu Met 
100 105 110 

Leu Met Ser Asp Ser Pro Gin Leu Arg Giu Phe Leu Val Arg Asn lie 
115 120 125 

Asp Asn lie Aia Asn Asp Thr Giu Aia Phe lie Asn Arg Tyr Asp Leu 
130 135 140 . 

Asn Arg His Met lie Tyr Asn Thr Leu Leu Met Vai Giu Giy Lys Gin 
145 150 155 160 

Leu Asp Arg Leu Lys Gin Arg Ser Giu Lys Vai Leu Aia His Pro Thr 
165 170 175 

Pro Ser Lys Trp Leu Gin Lys Arg Leu Tyr Asp Tyr Arg Phe Phe Leu 
180 185 190 

Ala Phe Aia Giu Gin Asp Aio Giu Aia Me^ Lys Ala Aia Leu Giu Pre 
195 200 205 

Leu Phe Asp Lys Lys Thr Ala Arg Met Aia Aia Lys Giu Thr Leu Ser 
210 215 220 

Tyr Phe Asp Phe Tyr Leu Gin Pro Gin He Vai Thr Tyr Aia Lys lie 
225 230 235 240 

Aia Ser Met His Giy Phe Asp Leu Giy lie Asp Gin Giu lie Ser Pro 
245 250 255 

Arg Asp Leu He Vai Tyr Asp Pro Leu Pro Aia Asp Giu Tyr Gin Asp 
260 265 270 
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lie Phe Asp Phe Met Lys Gin Tyr Asp Leu Ser Tyr Pro Tyr Glu Tyr 
275 280 285 

Leu Gin Asp Trp He Asp Tyr Tyr Thr Phe Lys Thr Asp Lys Leu Vai 
290 295 300 

Phe Gly Asn Ala Lys Arg Glu 
305 310 



(2) INFORMATIONS POUR LA SEQ ID NO: 46: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 21 pa ires do bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: lineal re 

(ii) r/PE DE MOLECULE: ADN (genomique) 



(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO : 46: 
GCCACCGGTA CGGAAACTGA A 

(2) INFORMATIONS POUR LA SEQ ID NO: 47: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LCNCUEUR: 3 0 paires ds baseo 

(B) TYPE: nucidotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lin6aire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIQUE : NQN 
(iv) ANTI-SENS: NON 
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fxi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 47: 



CCTGAATTCA TGTCTATTCC ATTTTGAAGA 



30 



(2) INFORMATIONS POUR LA SEQ ID NO: 48: 

(i) CARACTERISTIOLTES DE LA SEQUENCE: 

(A) LONGUEUR: 31 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 
(b) CONFIGURATION: iineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 

( i i i ) HYPOTHETIQU-E : NON 

( iv) ANTI-SENS: NON 



(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 48: 
CCGAGATCTT TAACCCTTTG GGCTTAAGCG A 31 
(2) INFORMATIONS POUR LA SEQ ID NO : 49: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 2 9 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION; iineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
fill) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 



(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 49: 
GGGAGATCTC CCGCTCGTGT TGTGCATTA 2 9 
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(2) INFORMATIONS POUR LA SEQ ID NO: 50: 

(i) CAPACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 2 3 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lin^aire 

(iij TYPE DE MOLECULE: ADN (genomique) 
(ill) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 



(xi) DESCRIPTION DE LA SEOUENCE : SEQ ID NO: 50: 
AAGAGATCTG CAGCCAAGGC TCTCGAAA 
[2] INFORMATIONS POUR LA SEQ ID NO: 51: 

(ij CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR; 26 paires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: lineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
(iii) HYPOTHETIQUE: NON 
(iv) ANTI-SENS; NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 51: 
GGGAGATCTC AGGCTGCCGC CGTTGA 
(2) INFORMATIONS POUR LA SEQ ID NO: 52: 
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(i) CARACTERISTIQUHS DE LA SEQUENCE; 

(A) LONGUEUR: 2 8 pa ires d© bases 

(B) TYPE; nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION; lineal re 

(ii) TYPE DE MOLHCULH : ADN (genomique) 
( i i i) HYPOTHETIQUE ; NCN 
( iv) ANTI-SENS; NON 



(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 52: 
C-GGAGATCTC ACCCCAAGAA CGCCAAAA 2 8 

(2] INFORMATIONS POUR LA SEQ ID NO; 53: 

(I) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 31 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lineal re 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 53: 
GGGAGATCTG AACGTATAGT AATCTATCCA A 31 
(2) INFORMATIONS POUR LA SEQ ID NO: 54: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 12 paires de bases 

(B) TYPE; nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: iin^aire. 
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(II) TYPE DE MOLECULE; ADN (genomique) 
( i i i i HYPOTHETigUE ; NON 
(iv) ANTI-SENS: NON 

(xi) DESCTIPTION DE LA SEQUENCE: SEQ ID NO: 54: 
AGTGGCTCCr AG 

(2) INFORMATIONS POUR LA SEQ ID NO: 55: 

(ij CARACTERISTIOUES DE LA SEQUENCE: 



(D) CONFIGURATION: lineal re 
(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE; SEQ ID NO: 55; 

AGCACrCTCC AGCCTCrCAC CGAG 2 4 

(2) INFORMATIONS POUR LA SEQ ID NO: 56: 

(i) CARACTERISTIQUES DE LA SEQUENCE; 

(A) LONGUEUR: 12 pa ires d© bases 
CB) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION; imeaire 

(ii) TYPE DE MOLECULE; ADN (genomique) 
( i i i ) HYPOTHETIQUE ; NON 
(iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 56: 
AGTGGCTCTT AA 12 



(A) LONGUEUR; 2 4 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 
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(2) INFORMATIONS POUR LA SEQ ID NO: 57: 

(i) CARACTERISTigUES DE LA SEQUENCH : 

(A) LONGUEUR: 10 pa ires de bases 

(B) TYPE; nucleotide 

CO NOMBRE DE BRINS : simple 
(D) CONFIGURATION; lineaire 

(Li) TYPE DE MOLECULE: ADN (genomique) 

(ill) HYPCTHETIQUE : NON 

(iv) ant: -SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO; 57: 
AGTGGCTGGC I 0 

(2) INFORMATIONS POUR LA SEQ ID NO: 58: 

(i) CARACTERISTIQUES DE LA SEQUENCE; 

(A) LONGUEUR; 24 paires de bases 

(B) TrTE; nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: Im^aire 

(ii] TYPE DE MOLECULE: ADN (genomique) 
( 1 i i 1 HT/PCrKETIQUE : NON 
(iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO : 5 8 : 
AGCACTCTCC AGCCTCTCAC CGAC 2 4 

(2) INFORMATIONS POUR LA SEQ ID NO: 59: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 12 paires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lineaire 
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(ii) TYPE DE MOLECULE; ADN (genomique) 

(iii) HYPOTHETIQUE : NON 
( iv) ANTI-SENS ; NON 

(xi) DESCKIPTION DE LA SEQUENCE; SEQ ID MC: 59; 
GTACTTGCCT AG 

(2) INFORMATIONS POUR LA SEQ ID NO: 60: 

(i) CARACTERISTIQUES DE LA SEQUENCE. 

(A) LONGUEUR: 2 4 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: lineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
(iii) HYPOTHETIQUE : NON 
(ivj ANTI-SENS: NON 

(XI) DESCRIPTION DE LA SEQUENCE; SEQ ID NO: 60; 

ACCGACGTCG ACTATCCATG AACG 

(2) INFORMATIONS POUR LA SEQ ID NO: 61: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 
(AJ LONGUEUR: 12 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION; lineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
(iii) HYPOTHETIQUE: NON 

(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE; SEQ ID NO : 61: 
GTACTTGCTT AA 



FEUILLE DE REMPLACEMENT (RE6LE 2© 



BNSDOCID: <WO 9e02547A2J_> 



wo 98/02547 





PCT/FR97/01295 



111 

{2) INFORMATIONS POUR LA SEQ ID NO: 62: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 10 paires de bases 

(B) TYPE: nucleotide 

(C) raMBRE DE BRINS; simple 

(D) CONFIGURATION: lineaire 

(li) TYPE DE MOLECULE: ADN (genomique) 
(ill) HYPOTHETICUE : NON 
( iv) ANTI-SENS:. NON 

(xi) DESCRIPTION DE LA SEgUENCH : SEQ ID NO: 62: 
GTACTTGGGC 1 0 

(2) INFORMATIONS POUR LA SEQ ID NO: 63: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 2 4 paires de bases 

(B) TVPE: nucleotide 

(C} .^ClMBRE DE BRINS: simple 
(D) CONFIGURATION: iin6airs 

fii) TVPE DE MOLEOJLE : ADN (genomique) 

(ill) HYPCTKETIQUE : NON 

(iV) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO : 63: 
ACCGACGTCG ACTATCCATG AACC 2 4 

(2) INFORMATIONS POUR LA SEQ ID NO: 6 4 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR; X2 paires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lin6aire 
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(ii) TYPE DE MOLECULE: ADN (genomique) 

(iii) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 

(Xi) DESCHIPTION DE LA SEQUENCE: SEQ ID NO; 64: 
AATTCrCCCr CG 

(2) INFORMATIONS POUR LA SEQ ID NO: 65 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 2 4 pa ires de bases 

(B) TtTE: nucleotide 

(C} NOMBRE DE BR INS : simple 
(D) CONFIGURATION: lineaire 

(ii) TYPE DE MOLECULE: ADN (gdnomique) 

(iii) HYPOTHETIQUE : NON 

(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 65; 
AGGCAACTGT GCTATCCGAG GGAG 

(2) INFORMATIONS POUR LA SEQ ID NO: 66: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 140 paires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS ; simple 

(D) CONFIGURATION: lineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
(iii) HYPOTHETIQUE : NON 

(iv) ANTI-SENS; NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 66: 
GATCAACTTT TCCCTGTTTG TCCCATTACC GGTTTGAATG AACCGATTGC CCCCCGCGCG 
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TGTTGTTGGA CATTACCTGC GATTCAGACG GTACGATTGA CCACTACATC GAGGAGAACG 



120 



GGAATCAGGG TACAATGCTA 



(2) INFORMATIONS POUR LA SHQ ID MO: 67; 

(i) CARACTEPISTIQUES DE LA SEQUENCH . 

(A) LCNGUEUR: 192 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CCMFIGURATICN : iineaire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( 1 i i ) HYPOTHETIQUE : MON 
(iv) ANTI-SENS: MON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 67: 

GATCCGCGTA CTTGGTTTTT CATATTTTGC ATAGTCTTGT CGGTCGGGCA TCTTCCCCGA 6 0 

CATCATCTAA ATTTGTCTTT ATTC-G iTlTl' ACGCCACTCA TTGCGGATAA ACAATATTCC 120 

GCCTTGCCGT CGCGAATGTT CAAGCTAGCC TGCATCACCG TAATCAGGTT GCCCGTTACC 180 

GAGCCTTCGA GA 192 

(2) INFORMATIONS POUR LA SEQ ID MO: 68: 

(i) CARACTERISTigUES DE LA SEQUENCE: 

(A) LONGU'EUR: 183 pa ires de bases 
f3) TrPE: nucleotide 

(C) NOMBRE DE BRINS; simple 

(D) CONFIGURATION: Iineaire 

(ii) TYPE DE MOLECULE; ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 
(IV) ANTI-SENS: NON 

(XI 1 DESCRIPTION DE LA SEQUENCE; SEQ ID NO: 68: 
GATCCGGCTG CCCGACGCGC GCAAAATTGC CGCCGAGGAA AGCGCGCACA ACCACGACGG 6 0 
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CAAAACCAGC GTATGGCAAT ACAAACATC7 CGTGTTCGGT ACGGCAGGCA TTTTCrGCTA 
TGTCGGCGC3 GAGGTGTCTA TCGGTTC::TT GATGGTCAAC GTATTGGGTT ATCTGAAAGG 
GCTGGATC 

(21 IMFORMATICNS POUR LA SEQ ID NO: 69 

(i) CARACTERISTIOUES D£ LA SEQUENCE: 

(A) LCNGUEUR: 304 paires de bases 

(B) TYPE: nucleotide 

iC) NCMBRE DE BRIMS: simple 
(D) CONFIGURATION: Uneaire 

(11) r/PE DE MOLECULE: ADN fgenomique) 

( 1 i i ) KVPOTHETIQUE : MCN 

{IV] ANT I -SENS: NON 

(XI) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 69: 
GATCCCCCAC TTTACCTCGG GCAGATTTrG CGCGTTCATT ACAATAGCGT ATTTATGCGT 
TTGCGTTTGC CCTVGCCGCr GCCCCCCCZC CGCCGGTATG GGAAAACATC AATATGGCGG 
TATAAAGCGC GGTATGGCGG AAAACCTGCC GTTTCCAAGT TTTATTCATC TTTTATTCCT 
TGAGTTTGCC TTCACGGGAC GOGGCGGCGC GCGGAACGCG GGGTTCGGTA AACCGCCCGA 
TTCCGCGCCC GCCGAATTGC IGATTGAAAA GCTTACTTCC CCATTTTAAC TTTGCACACT 
GATC 

(2) INFORMATIONS POUR LA SEQ ID NO: 70: 

( 1 1 CARACTERISTIQUES DE LA SEQUENCE . 

(A) LONGUEUR: 24 3 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS ; simple 

(D) CONFIGURATION: lin^aire 

(ii) TYPE DE MOLECULE: ADN (g^nomique) 



6 0 



120 



180 



240 



300 



304 
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( i i i ) , HVPOTHETICUE : NON 



(IV) AMTI-SENS: NCN 



(xi) DESCRIPTION DE LA SEQUENCE; SEQ ID NO: 70: 



GATCAGACCC ATTTTCAGCG CACCGTAAGC GCGGATTTTC TCGAATTTTT CCAAAGCTGC 



GGCATCGTTG TTGATGTCGT CTTGCAACTC TTTGCCCGTG TAGCCCAAGT CGGCGGCATT 



CAGGAAAACG GTCGGAATGC CCGCGTTGAT GAGCGTC-GCT TTCAAACGGC CTATATTCC-G 



130 



CACATCAATT TCATCGACCA AATTGCCGGT TGGGAACATA CTGCCTTCGC CGTCGGCTGG 



ATC 



(2) INFORMATIONS POUR LA SEQ ID NO: 71 

fi) CARACTEHISTigUES DE LA SEQUENCE: 

(A) LONGUEUR. 23S paires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 
(P) CONFIGURATION: iin^aire 

(11) T^S DE MOLECULE: ADN (genomique) 

( 1 i i J HVPCTHETigUE : NCN 

(IV) ANTI-SENS: NON 

(xij DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 71; 

CGGCGGCGTAGTccgccGcgACAGCGTTACCATAAGCGCKjACAGACTACACCCCTTTATCT 
AACCCGCAAAGTTTGGATACGGAATTAAAATGGTTGCTTCAAGAAGCTCCCGAAATAG 
AAAATCCTTTCGACCGCGCCGTTTATCTCCATAATAATTrGGCGTATCTTCAATATT^ 
AAAGATTGCAATAAACGTACTGCCAGAAACTGCATGACCTTGTCGCTGATGCGCTCCG 

(2) INFORMATIONS POUR LA SEQ ID NO: 72: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 280 pa ires de bases 

(B) TYPE: nucleotide 

fC) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lineal re 
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in) r/PE CE MOLEOJLE A^N (•genomique) 
( i i i ) KYPOTHETIQUE : MON 
( iv) ANTI-SENS: N'ON 

(xi) DESC?I?T:CN DE la SHCL'ENCE: 3EQ ID MO; 72: 

CGGTCAATCA CAAGAAAGTC AGCCGTCTGA TGGCGAAGAC GGCGCTGAAG GCAGTGA7AT 

GGCGGCGCAA ATACCGCTCG TTCAAAGGAG AAGTCGGCAA AATTGCGCCG AATATCCTGC 

GACGCTGTTT CCATGCAGAA AAGCCGAATG AGAAATGGGT AACGGACGTT GCCGAGTT CA 

ATGTAGGCGG AGAAAAGATA TACCTTTCTC CGATTATGGA TTTGTTTAAC GGGGAAATCG 

TCAGTTACCG TATTCAGACC C^CCCGACTT TCGATTTGGC 

(2) INFCRMATICNS POUR LA SEQ ID MO; 73: 

(i) CARACTERISTigUES DE LA SEQUENCE: 

(A) LONGUEUR; 120 paires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE 3PINS; simple 

(D) CONFIGURATION: iineaire 

(ii) T^r^PE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 
(iv) ANTI-3ENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE; SEQ ID NO" 73: 
CGGTCAGAAA CAGGCAAGGT AATGAAAATG CCTTGAGGCAC GGACTGTGCT GCGAACGAAA 
ACTCtrTTACC GAAGTCTTCT ATACCCAGGC TCAATAGCCG CTCAAGGAGA GAGCTATCAT 
(2) INFORMATIONS POUR LA SEQ ID NO: 74: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 120 pa ires de bases 

(B) TYPE : nucleotide 

fC) NOMBRE DE BRINS : simple 
(D) CONFIGURATION; Iineaire 



60 



120 



130 



240 



280 



60 
120 
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(li) r/PE DE MOLEOJLE: ACN (genomique) 



( i i i ) HVFOTHETIOUE ; NON 



{IV] Ai'^m-SENS: NON 



(XI) rESCHIPTION DE LA SEQUEMCE : SEQ ID NO: 74- 



CGGiCAGAAA CAGGCAAGGT AATGAAAATG CCTGAGGCAC GGACTGTGCT GCGAACGAAA 



60 



ACTCCTTACC GAAGTCTTCT ATACCCAGGC TCAATAGCCG CTCAAGGAGA GAGCTATCAT 



120 



{2] INFORMATIONS POUR LA SEQ ID NO: 75: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

■A) LONGUEUR: 152 pa ires de bases 
:3j TrTE : nucleotide 

(C) NOMBRE EE BRINS : simple 

(D) CONFIGURATION: Uneaire 

{ii) Tf?^ DE MOLECULE. ADN (genomique) 
( i 1 i J HYrOTHETIQUE : NON 
(iv) ANTI-SENS; NON 

(Xi) DESCRIPTION DE LA SEQUENCE. SEQ ID NO: 75: 

C3GTGTTTTT CTT AACAATT COCCGACTTC ATGGCGATAT TTAAGTGACA GTTGCTCCGC 6 0 

CCACGCAGTT GCGCCGAA.CT CAGCACCACG ACATTATACT GATTATGCAC ATCGGCAAGA 12C 

TCAAACTGAC CTATCGTAGT ATCGCAGACT GT 152 

(2) INFORMATIONS POUR LA SEQ ID NO: 7 6 

fi) CARACTERISTIQUES DE LA SEQUENCE: 

fA) LONGUEUR: 381 pa ires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS. simple 

(D) CONFIGURATION: lin6aire 

(ii) TYPE DE MOLECULE: ADN (genomique) 



FEUILLE DE REMPLACEMENT (REGIE 2§) 



BNSOOCID: <WO 9802547A2J_> 



wo 98/02547 




PCT/FR97/01295 



118 

( i i L ) HYPOTHETIQUE : NGN 
(iv) ANTI-SENS: NGN 

(Xi) CHSCx^IPTICN DE LA SEQUENCE: SZQ ID NO • 7$: 

CGGGAGGTTrTGTGCATCCTGATACCGATCGGTTGTTGTTGCTCAAAGGACAGAAGGC 

CGCTGATAA.\CGAGATTACCTGTTTGTCGCTATTGACGATTTTTATACTCTGCCATTT^ 

GCCAGACAAAACCGCAGACAGTGCTGCCAAGTTTCTGACCGAACATCTGGCCGACCCC 

TGCTTGTACCTGATTGAGTACGCTTACTCTGACAATGATAGGTAATATAAAGAGCCGTC 

CAACATGCTTTCGGTGCAGTTTGTTATGATAATGGGATTGGTTGGAGGCTTGCCCGATT 

TGCTTGTCCGCAGACCAACGGTAAGGCGGAGCGGGTTATCCGTACCTTGATGGAGATG 
TGGCATGAGGAACAGTCGTTTGACAGACCG 

(2) INFORMATIONS PGUP LA SEQ ID NO: 7 7 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LGNGUEUK: 269 paires ds bases 

O) TYPE: nucleotide 

(CJ NOMBRE DE BRINS: simple 

CD) CONFIGURATION: iineaire 

(li) TYPE DE MOLECULE: ADN (genomiquG) 

(iii) HYPOTHETIQUE : NON 

(iv| ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 77: 

CGGAGCATAA AATCGTTATT AAAGATAATG GTATAGGAAC GAGCTTCGAT GAAATCAATG 6 0 

ATTTTTATTT GAGAATCGGT CGGAACAGAA GGGAAGAAAA ACAAGCCTCC CCGTGCGGAA 120 

GAATTCCAAC C-C-GTAAAAAA GGCCTTGGTA AATTGGCATT ATTCGGGCTT GGCAACAAAA 180 

TTGAAATTTC TACTATCCAG GGAAACGAAA GGGTTACTTT TACTTTGGAT TATGCAGAGA 240 

TTCGAAGAAG CAAGGGTATT TATCAACCG 2 69 

(2) INFORMATIONS POUR LA SEQ ID NO: 78 

(i) CARACTERISTXQUES DE LA SEQUENCE: 

(A) LONGUEUR: 20 3 pa ires de bases 
(3) TYPE: nucleotide 
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(C) NOMBRE DE BRINS simple 
iD) CCNFIGURATION: iineaire 

(ii) Tr'PE DE MOLECJLE ; ADN (g^nomique) 

( 1 1 i ) HYPOTHETIQUE : NON 

( IV) ANTI-SENS : NGN 

(Xil DESCBIPTICN DE LA SEQUENCE: SEQ ID NO: 78: 

CGGATGAAAACGGCATACGCgcC.AAAGTATTTACGAACATCAaAGGCTTGAAGATACCG 
CACACCTACATAGAAACGGACGCGAAAAAGCTGCCGAAATCGACAGATGAGCAGCTTT 
CGGCGCATGATATGTACGAATGGATAAAGAAGCCCGAAAATATCGGGTCTATTGTCAT 
TGTAGATGAAGCTCAAGACGTATGGCCG 

(2) INFORMATIONS POUR LA SEQ ID NO: 79: 

(1) CARACTERISTICL^S DE LA SEQUENCE: 

(A) LONGUEUR: 229 paires de bases 

(B) TYPE; nucleotide 

(C) NOMBRE DE 3RINS : simple 

(D) CONFIGURATION: 1 meal re 

(li) TfPE DE MOLECJLE: ADN (genomique) 
( i i i ) !-rtTCTHETIQUE : NON 
(iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 79 
CGGTTTCAGG TTGTCGCGAA C-GCTCGGT AA CGGGCAACCT GATTACC-GGT GATGCAGGCA 6 0 

GCTTGAACAT TCGCGACGGC AAGGCGGAAT ATGTTTATCC GCAATGAGTG GCGTAAAAAC 120 
CAATAAAGAC AAATTTAGAT GATGTCGGGG AAGATGCCCG ACCGACAAGA CTATGCAAAA 180 
TATGAAAAAC CAAGTACGCG GATCAGGCAT GGATGCACGA TCCAATCCG 229 
(2) INFORMATIONS POUR LA SEQ ID NO: 80: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGU'EUR: 207 paires de bases 

(B) TiTE: nucleotide 
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fC) NOMBRE CE BRINS : simple 
(D) CONFIGURATION: lineal re 

iii) Tr'PE DE MOLECULE: ADN (genomiquej 

( 1 1 i ) HYPOTHETIOUE : NON 

(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SHQUENCE : SEQ ID NO: 80. 

CGGGTCGCTT TArrTTGTGC AGGCATTATT rrTCATmT GGCTTGACAG TTrOGAAATA 

TTGTGTATCG GGGGGGGGTA TTTGCTGACG TAAAAAACTA TAAACGCCGC GCAAAATATG 

GCTGACTATA TTATTGACTT TGAl^GTC CTGCGCGGTG ATGGATAAAA TCGCCAGCGA 

TAAAGAATTT GCG AG A ACCT GATGCCG 

(2) INFORMATIONS POUR LA SEQ ID NO: 8 1 ■ 

Ci) CARACTHRISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 224 paires de bases 

(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

CD) CONFIGURATION: lineaire 

(ii) TfPE DE MOLECULE: ADN (genomique) 

[ill) H'/POTHETIOUE : NON 

(IV) ANT I - SENS : NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 81. 
CGGCAACGAT TTGAGCTATC GCGGTTACGA CATTCTGGAT TTGGCACAAA AATGCGAGTT 
TGAAGAAGTC GCCCACCTGC TGATTCACCG CCATCTGCCC AACAAATTCG AGCTGGCCGC 
TTATAAAACC AAGCTCAAAT CCATGCGCGG CCTGCCTATC CGTGTGATTA AAGmTGGA 
AAGCCTGCCr GCACATACCC ATCCGATGGA CGTAATGCGT ACCG 
(2) INFORMATIONS POUR LA SEQ ID NO: 82: 



60 



120 



180 



2o: 



60 
120 
130 
224 
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fi) CAPACTEKISTIOUES DE LA SEOUENCH : 

(A) LONGUEUR: 212 paires de bases 
(3) TYPE: nucleotide 

(C) NCMBRE DE BRINS: simple 

(D) CONFIGURATION: Uneaire 

(ii) T:'PE DE MOLECULE; ADN (genomique) 
( i i i ) HYrOTHETIOUE ; NON 
(iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO; 82. 

CGGGAACAGC CATTGCCCAC GCCCACGCCC CCCAAGAAAG ACGGAAACTA CTGCCTAAAT 6C 

TTTCGGCAAT CAAGTTGACG ATTAAAGGGT 7GGGGGCACT TGCAGTAATA AACATAGCCG 120 

ACGAAATC<3G ATTGGAATGA TAGTTGACCA AAGCCAAATA TTTACCCATC TTGCCTTCTG 130 

TGCCTTTTGC C-GGATTGGAG CCGTAACTGC CG 212 

(2) INFORMATIONS POUR LA SEQ ID NO: 83 

(i) CARACTERISTIQUES DE LA SEQUENCE. 

(A) LONGUEUR; 35 3 paires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE BR INS; simple 

(D) CONFIGURATION: lineaire 

(ii) r/PE DE MOLECULE: ADN (genomique) 
( i i i ) KYPOTKETIQUE : NON 
(iv) AJ^m-SENS; NON 

(XX) DESCRIPTION DE LA SEQUENCE: SEQ ID NO ; 8 3 
CGGGAATTCT GAGCAGAATG AAAGAAAGCA GGCTTGATAA TTTCATAAAG TTATTGGAAG 6 0 

AAAAAGGATT TACCGTCCAT TTCGGTATTC ACAATACGGC TGATTACGGA ATTCCCCAAA 120 
GCCGTAAAAG ATTTACGTTA ATTGCAAACA GAATAACCAA AGAAAAGCTG GAACCAGTCA 180 
AGTATTCGGG CAAACGGCTT ACGGTAGCCG ATGTTTTGGG AATGGAAATG GCTTTCCCAA 240 
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CATTATTGCA GOACACCAAG ACGAAACGGA mTATGCAT AGCTGTGC3G GAATTATCTG 3CC 
ATATCACTTG AACGATTGGC TTGATACCTA AAAACGGAGG AACCGTTGGC TTT 3-3 
(2) INFORMATIONS POUR LA SEQ ID NO: 34: 

(i) CARACTERISTiCUES DE LA SEQUENCE: 

(A) LONGUEUR: 308 pa ires de bases 

(3} TYPE; nucleotide 

fC) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: linaaire 

(ii) TVPE DE MOLECbTLE: ADN (genomique) 
fill) HVPOTHETIQUE: NON 
(iv) ANTI-SENS: NON 

DESCRIPTION DE LA SEQUENCE: SEQ ID NO: S4: 
AA-rrcCGTAT CCAAACTTTG CGGGTTAGAT AAAGGGGTGT AGTCTGTCCC GCTTATGGTA 
ACGCTGTCGC GGCGCArTAC CCCCGGAGCC TTTTTCCAGT AAGTTTTCGG AAATCAGGCT 
GTGGGTGGTT TTTAAGAAAT CCAACCAGTC AAACGGCTCG GGGCTGTCCA AACCGGACAC 180 
AGGTGCCGGT AACTTTCCCr CAGGTTGATT AACATTACGG CATCCGAATA TAACITCCCG 
CCTGCGGTIT GCCCGAGTIT AAGCAATGCC TGCGTATCGT ATTGAITATA AAOTGrTTCC 
TTCCAATT 

(2) INFORMATIONS POUR LA SEQ ID NO: 85: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR; 10 4 pa ires d© bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: lin^aire 

(ii) TYPE DE MOLECULE; ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 



60 



12c 



240 



3O0 
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(iv) A^m-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 85: 
AATTCGTGTG CCGCGTCGAC AAACCGCTGA CGTAGCGGAT GTCTCATGCC ACGTTTCAAA 5 0 

GCAGGTTGAT C-GCGGTTAGC AACCCTCTGA TTTCACTGGG ATAT 104 
(2) INFORMATIONS POUK LA SEQ ID NO: 86: 

(i) CAKACTERISTIOt'ES DE LA SEgUENCE . 

(A) LONGUEUR: 3 9 pa ires de bases 

(B) TYPE; nucleotide 

(C) NOMBRE DE BRINS : simple 
fD) CONFIGURATION; lineal re 

(ii) T/PE DE MOLE'CULE: ADN (genomique) 

( 1 i i J HYPOTHETigUE : NON 

(iv) A^m-SENS: NON 

(Xi) DESCRIPTION DE LA SEOtiENCE ; SEQ ID NO: 86: 
AATTGCGTAG AGTGGGCTTC AGCCACGTTT TTTCTTTTTC GGTCGTTGAT TGGTGGGCTG 6 0 

AACCACnTGT TTCGGAAATC CGTATCATG 8 9 

(2) INFORMATIONS POUR LA SEQ ID NO: 87: 

(i) CARACTERISTigUES DE LA SEQUENCE: 

(A) LONGUEUR: 273 paires de bases 

(B) TYPE: nucleotide 

(C) NOMBRH DE BRINS; simple 

(D) CONFIGURATION; lineal re 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPCTHETIQUE : NON 
(iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 87: 
AATTTCCACC TATGCCCTAC GCAGCGATTA TCCGTGGTTT ACCCAAAGGG TGATTATGGC 6 0 
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AAAAGCGCGG C-GTTGAGCGA CCGCCTTTTG TTGCCGGGGT TCAAACGGGT TTTGATAGGA 120 

AA7GCAGGCA CGAAGCCTC3 GCTGATTGTG ATGCACCTGA TGGGTTCGCA CAGTGATTTT 13 0 

TGCACACGTT TGGATAAGGA TGCGCGGCGG TTTCAGTATC AAACTGAAAA AATATCCTGC 2 40 

TATGTTTCCA TCAATCGCGC AAACCGATAA ATT 27 3 

(2) INFCRiMATIONS POUK LA SEQ ID NO: 88: 

ID CAPACTERISTIQUES DE LA SEOUENCE : 

(A) LCNGUELTR: 270 paires de bases 
(3) TYPE: nucleocidQ 

(C) NCMBRE DE BRINS : Simple 

(D) CONFIGURATION: iineaire 

(11) TYPE DE MOLECJLE: ADN (genomique) 
(111) KYPOTHETIQUE : MON 
( iv ) ANTI-SENS: NGN 

(XI) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 88: 

AATTCrrCCG CACGGGGAGG CTTGTTTTTC TTCCCTTCTG TTCCGACCGA TTCTCAAATA 6 0 

AAAATCATTG ATTTCATCGA AGTTCATTCC TATACCATTA TCTTTAATAA CGATTTTATG 120 

CTCCGGTTTA TCGAATAACC TAACTTCCAC TTCCGTAGCA CATGCATCGT AGGCATTCGC 13 0 

TATCAACr CG GCAATCGCAG GAACAGTGTG CGAATACAAT CTTTACACCC AAATGTTCGA 240 

TTACGGTTGG CTCGAAACTC AATTTCAATT 270 

(2) INFORMATIONS POUR LA SEQ ID NO: 89: 

(i) CARACTERISTIOUES DE LA SEQUENCE: 

(A) LONGUEUR: 2 67 paires de bases 

(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

fD) CONFIGURATION: iineaire 

(ii) TYPE DE MOLECULE: ADN (g6nomique) 
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( i i ) H^-POTHETIOUH : NON 
(iv) A^m-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 89: 

AATTATGAAC ACACGCATCA TCGTTTCGGC TGCGTTCGTT GCGTTGGCAT TAGCAC<5~G 

CGGCrCAATC AATAATGTAA CCGTTTCCGA CCAGAAACTT CAGGAACGTG CCGCGTTrC^C 

CTTGGGCGTC ACCAATGCCG TAAAAATCAG CAACCGCAGC AATGAAGGCA TACGCATCAA 

CTTTACCGCA ACTCTC-GGTA AGCGCGTGAC CAATGCTATG TTACCAGTGT AATCAGCAC\ 

ATCGGCGTTA CCACTTCCGA TGCAATT 

(2) INFCPMATIONS FOUR LA SEQ ID NO: 90: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUK: 234 paires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: lin^aire 

(ii) TYPE DE MOLECULE: ADN {genomique) 
(iii) HYPOTHETIQUE: NON 
( iv) ANTI-SENS: NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 90: 
AATTTTTATT TGGTTCGTAG TCATTTTGTG CAACTGAACG ATATTCGTTT TCATCATTGC 
TAACGTCTAG TGCCCATTGT GGCCCGTAAT AAGAGATTTC GTCTCCTTTT ACATGTTTGA 
CGCTGACGGC ATACTGGGGA TCGATGACGG ATAATGTACG TCTGTTGACA TCTGCAACGC 
TAAATCAATC ATCGGTATTG GATAATGCGT TGCCGATGTT TTGACTTGTA TGTT 
(2) INFORMATIONS POUR LA SEQ ID NO: 91: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 



60 
120 
180 
240 
267 



60 
120 
180 
234 



(A) LONGUEUR: 2 95 paires de bases 

(B) TYPE; nucleotide 
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JC) NCMBRE CE BRINS: Simple 
iD) CCNFIGUFAXrCN: Imeaire 

(ill T/PH DE MOLECJLH: ACN (qenomique) 

( i i i ) KYPOTHETIQUE : NGN 

( iv) AOTI-SENS : NON 

(Xl) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 91: 
AATTCGGCCG GCTGTGTCAA ATAATGCGTT ACTTTGGCCG GGTCTTGTTC TTTGTAAGTG 

GTCGTcrrrr TTTGCGCGTT ATCCCCATCT gtttgagtgc atagcaaatg gtggctgccg 

TACAATCAAA TGTTTGGCGT TCATGCAGAT AGGCATCATG GTGTTGCCCA ATATATTGAG 

CCGGTTTTTG CCTATCCGAT TTGACGGCAT TTAGACCC-GT AACTTGATGT TTTAAGCTGC 

CTGTTTGTTT AAAGGCGAAT CCACAAGTAA AGCGTGTTTC TTGACAGGTT aaacg 

(2) INFORMATIONS POUR LA SEQ ID NO: 92: 

(i) CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 259 paires de bases 

(3) TYPE: nucleotide 

CC) NOMBRE CE BRINS : simple 

(D) CONFIGURATION: Imeaire 

(li) TYPE DE MOLECULE: ADN (genomique) 

(iii) HYPOTHETIQUE : NON 

(iv) ANTI-SENS: NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 92; 
AATTGTGTAT ATCAAGTAGG ATGGGCATTT ATGCCTGACC TACAAAACCA AAAACAACCT 
ACCACCCTTA ATCAACTCCA CAAACCCTCT TCAGACAACC TCGTITTTTG AAAAACAATC 
TGTAAACAGA TAACTGCTGA AGAATACCGT TGCCGAGCCC CAAAACCCGT ACTGCAACTT 
TTATTGTGAA CTTCCCATTA TGAGAAAATC CCTTTTCGTC CTCTTTCTGT ATTCGTCCCT 
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ACTTACTGCC AGCGAAATT 



[2] INFORMATIONS POUR LA SEQ ID NO: 93: 

(1) CA^^ACTERISTIQUES DE LA SECUENCE ; 

(A) LONGUEUR: 3 79 pa i res de bases 

(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS ; simple 

(0) CONFIGURATION: iineaire 

{ii) TYPE DE MOLECULE: ADN (g^nomique) 

(iii) HVPOTHETIOUE : NON 

(iv) A^m-SENS; NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO; 93: 
AATTGCACCA C3CGATGATG GGTACGCCTC TGTTGCCATT GCGACCGCCG CCCCCGTGCC 



:59 



60 



CGGTACGCTG GTCAACCTTG CCGCGGCGGA ACGGGTAAAG AAGTGCGCTT CGGGCATCCT 120 

TCCGGTACAT TGCGCGTCGG TGCAGCGCCG AATGTCAGGA CGGACAATGG ACGGCCACCA 180 

AAGCGGTTAT GAGCCGCAGC GCACGCGTGA TGATGGAAGG TTGGGTCAGG GTGCCGGAAG 2 40 

ATTGTTTTTA AATTGGACGG CGAACCGGTC TATTCGTATT C-GCGTTATAC CGCCGCAAAG 30 0 

GCAGACCTTG AAACTGGTGC GTGCCGTGCA GGGCATGTAC GGCTATGTGT GCGTGGCGGG 3 60 

CGGATTTGAT GTGCGGAAT 379 



(2) INFORMATIONS POUR LA SEQ ID NO: 94: 

{ i ) CARACTERISTIQUES DE LA SEQUENCE : 

(A) LONGUEUR: 308 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION: impair© 

(ii) TYPE DE MOLECULE: ADN (g^nomique) 
( i L i ) HYPOTHETIQUE : NON 
(iv) ANTI-SENS: NON 
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(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO; 94; 
AATTTGTTGG GCAGATGGCC GTGAATCAGC AGGTGGGCGA CTTCTTCAAA CTCGCATTTT 
TGTGCCAAAT CGAGAATGTC GTAACCGCGA TACGTCAAAT CGTTGCCGGT ACGCAACGGT 
ACACAAAGCG GTATTACCGG CCGCAACGCC AGAAAGCGCA ACGGATTTTT AGGTTTGAGG 
GTCGGGGTTT GAGTAGTTTC AGTCATGGTA TTTCTCCTTT GTGTTTTTAT GGGTTTCGGG 
TTTTCAGACG ACCGATGCGG ATTTGTTGAA AGGCAGTCTG AAAGCGGTAA ATCATTTTTG 
AAACAATT 

(2) INFORMATIONS POUR LA SEQ ID NO: 95; 

fi) CARACTERISTIOUES DE LA SEQUENCE; 

(A) LONGUEUR: 286 pa ires de bases 

(B) TYPE, nucieocide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: Lineal re 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIOUE : NON 
( IV ) ANTI-SENS : NON 

(xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 95: 

AATTCGGAGG AGCAGTACC3 CCAAGCGTTG CTCGCCTATT CCGGCGGTGA TAAAACAGAC 

GAGGGTATCC GCCTGATGCA ACAGAGCGAT TACGGCAACT TGTCCTACCA CATCCGTAAT 

AAAAACATGC mTCATTTT TTCGGCAAGC AATGACGCAC AAGCTCAGCC CAACACAACT 

GACCCTATTG CCATTTTATG AAAAAGACGC TCAAAAAGGC ATTATCACAG TTGCAGGCGT 

AGACCGCAGT GGAGAAAAGT TCAATGGCTC CAACCATTGC GGAATT 

(2) INFORMATIONS POUR LA SEQ ID NO: 96: 

(ij CARACTERISTIQUES DE LA SEQUENCE; 

(A) LONGUEUR: 238 paires de bases 
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(3) TYPE: nuci^otide 

(C) NOMBRE D£ BRINS : simple 

(D) CONFIGURATION: iin^aire 



( i i ) T/RE DE MOLECULE : ADN ( genomique ) 
( i i i ) HVPOTHETIOUH : NON 
(iv) AOTI-SENS: NON 

(XI) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 96: 
AATTTGGATA CGTTGGAAAA C-GGATATTTG ATTGGGAATG GGATGAAGAT AAGCGTAGAT 
GAGTTGGGGA AAAAAGTGTT AGAACATATC GGTAAGAATG AACCGTTATT GTTGAAAAAT 
CTACTGGTTA ACTTCAATCA GGGAAAACAT GAAGAAGTTA GGAAGTTGAT TTATCAGTTG 
ATAGAGTTAG ATTTTCTGGA ACTTTTGTGA GGOATTCTAT GAAAAACTGG AAGCAATT 
(2) INFORMATIONS POUR LA SEQ ID NO: 97: 

ii] CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 3 22 pa ires de bases 

(B) PiTE; nucleotide 

(C) MOMBRE DE BRINS: simple 

(D) CONFIGURATION: lineaire 

(ii) rrPE DE MOLECULE: ADN (genomique) 
(111) HYPOTHETIQUE : NON 
{ i V ) ANTI -SENS : NON 

(Xi) DESCRIPTION DE LA SEQUENCE: SEQ ID NO: 97: 
AATTCGGCAC GCAGGTTTTC TAAAAAAAGG CCGTTGATGA CTTTGTCGAT ATTGGCGGCT 
TCGGTGTAGT GCGCGCCCGC TTCGGCCGCT CTTGCGCGTC CATGACGGAT TGGAAGAGCG 
TGCCGAAGAT TTCTGGACTG ATGTTGCGCC AGTCGAAATT GCCGACACCG GAGGAATACC 
TGCCAACAAG AGTGCAGGCA GCGTAATCAA ACCACCCCCA CCCGCAATCG CATCGATAAA 
TCCGGCAATC ATCGCAACCA AACCCAAAGC GAGTATTATG TATAAATCTT CCATGTTTCT 
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TAATCCTGTT AACTTGCACC AA 3 22 

(2) IMFORMATIONS POUR LA SEQ ID NO: 98: 

(i) CARACTERISTIQUES CE LA SEQUEMCE : 

(A) LONGUEUR: 316 pa ires de bases 
(3) TYPE: nucleotide 

(C) NOMBRE DE BRINS : simple 

(D) CONFIGURATION: Imeaire 

(ii} TYPE DE MOLECULE: ADN (genomiquej 
( i i i ) HYPOTHETIOLTE : NON 
fiv) ANTI-SENS: NGN 

fXi) DESCRIPTION DE LA SEQUENCE: SZQ ID NO: 9 8 
AATTTGTCGG CAATCTTCCC GGGTCCCTTr ATTTTGTGCA GGCATTATTT TTCATTTTTG 6 0 

GCTTGACAGT TTGGAGATAT TGTGTATCGG GGGGGGGTAT TTGCTGACGT AAAAAACTAT 120 
AAACGCCGCA GCAAAATATG GCTGACTATA TTATTGACTT TGATTTTGTC CTGCGCGGTG 180 
ATGGATAAAA TCGCCAGCGA TAAAGATTTG CGAGAACCTG ATGCCGGCCT GTTGTTGAAT 2.10 
ATTTTCGACC TGTAATTACG ATTTGGCTTC CGCGCCGGCA CAATATGCCG CCAAGCGGCG 30 0 

CCCACATTTT GGAAGC 316 
(2) INFORMATIONS POLTR LA SEQ ID NO: 99: 

(il CARACTERISTIQUES DE LA SEQUENCE: 

(A) LONGUEUR: 217 pa ires de bases 

(B) TYPE: nucleotide 

(C) NOMBRE DE BRINS: simple 

(D) CONFIGURATION; iin^aire 

(ii) TYPE DE MOLECULE: ADN (genomique) 
( i i i ) HYPOTHETIQUE : NON 
(Iv) ANTI-SENS: NON 
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(xi) DESCRIPTION DE LA SEQUENCZ : SEQ ID NO: 99: 

AATTCGGACA GTATGAATAC AGCGGATTAA TACAAGGTAA GTTCATTACA ACGGAAAAAC 5 0 

CTTTAAAGAA TAATATGAAA GGTATTACCT TGTTTGCCAA CGGGAATGGT AAATATGCCC 120 

GAG i 1 r I 1 CA CTGAATAGCG AATCCAGCCA TTTCTATTCA TATTTGACTG GATGGCTGAA ISO 

TGTGGACTTT ATAGATAATG ACGATGAAGA TTTAATT 217 
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REVENDICATIONS 
1/ ADN caracterises en ce qu ' il s * agit de tout 
ou partie de genes, avec leur phase de lecture, presents 
Chez Neisseria meningitidis( designee ci-apres par Nm), 
5 mais absents soit chez Neisseria gonorrhoeae (designee 
ci-apres par Ng ) , soit chez Neisseria Pactamica (designee 
ci^apres par Nl) a 1' exception des genes impliques dans 
la biosynthese de la capsule polysaccharidique, frpA, 
frpC, opc , porh, rotamase, de la sequence IC1106, des IgA 
10 proteases, de la pilline, de pilC, des proteines qui 
lient la transferrine et des proteines d'opacite.. 

2/ ADN selon la revendication 1, caracterises 
en ce quails sont presents chez Nm, mais absents chez Ng. 

3/ ADN selon la revendication 2, caracterises 
15 en ce qu'ils comprennent une ou plusieurs sequence(s) 
telle(s) que presente(s) sur le chromosome de Nm Z2491 
entre tufA et pllT , ou region 1 du chromosome, et/ou la 
ou les sequence(s) nucleotidique( s ) capable(s) de 
s'hybrider avec la ou lesdites sequences. 
20 4/ ADN selon la revendication 2, caracterises 

en ce qu'ils comprennent une ou plusieurs sequence{s) 
telle(s) que presente(s) sur le chromosome de Nm Z2491 
entre pilQ et /l740, ou region 2 du chromosome, et/ou la 
ou les sequence(s) nucleotidique( s ) capable(s) de 
25 s*hybrider avec la ou lesdites sequences. 

5/ ADN selon la revendication 2, caracterises 
en ce qu'ils comprennent une ou plusieurs sequence(s) 
telle(s) que presente(s) sur le chromosome de Nm Z2491 
entre aurgF et opaB, ou region 3 du chromosome, et/ou la 
30 ou les sequence(s) capable(s) de s'hybrider avec la ou 
lesdites sequences . 

6/ ADN selon la revendication 3, caracterises 
en ce que leur sequence correspond, pour tout ou partie, 
a SEQ ID n' 9, 13, 22 ou 30, et/ou a toute sequence se 
35 situant a plus ou moins 20 kb de ces SEQ ID sur le 
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chromosome d'une souche de Nm, et/ou est capable de 
s*hybrider avec au moins un fragment de 1 ' une quelconque 
de ces sequences, 

7/ ADN selon la revendication 4, caracterises 
en ce que leur sequence correspond pour, tout ou partie, 
a SEQ ID n* 1, 2, 4, 6, 7, 10, 15, 31 ou 34, et/ou, a 
toute sequence se situant a plus ou moins 20 kb de ces 
SEQ ID sur le chromosome d'une souche de Nm, et/ou est 
capable de s*hybrider avec au moins un fragment de I'une 
quelconque de ces sequences. 

8/ ADN selon la revendication 4, caracterises 
en ce qu'il s ' agit de tout ou partie de la sequence d'ADN 
SEQ ID N'36 ou de sequences correspondant aux cadres 
ouverts de lecture SEQ ID N*37, SEQ ID N*38, SEQ ID N*39, 
SEQ ID NMO, SEQ ID N*41, SEQ ID N*42, SEQ ID N*43, SEQ 
ID N*44, SEQ ID N'45 et/ou a toute sequence se situant a 
plus ou moins 20 kb de ces SEQ ID sur le chromosome d'une 
souche de Nm, et/ou est capable de s'hybrider avec au 
moins un fragment de I'une quelconque de ces sequences. 

9/ ADN selon la revendication 5, caracterises 
en ce que leur sequence correspond, pour tout ou partie, 
a SEQ ID n- 8, 21, 23, 25, 26, 28, 29, 32 ou 35, et/ou, a 
toute sequence se situant a plus ou moins 20 kb de ces 
SEQ ID sur le chromosome d*une souche de Nm, et/ou est 
capable de s'hybrider avec au moins un fragment de I'une 
quelconque de ces sequences . 

10/ ADN selon la revendication 2, caracterises 
en ce que leur sequence correspond, pour tout ou partie, 
a SEQ ID n* 3, 5, 11, 12, 14, 16, 18, 19, 20, 24, 27 ou 
33, et/ou a toute sequence se situant a plus ou moins 20 
kb de ces SEQ ID sur le chromosome d'une souche de Nm, 
et/ou, est capable de s'hybrider avec au moins un 
fragment de I'une quelconque de ces sequences • 
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11/ ADN selon la revendication 1, caracterise 
en ce qu'ils sont communs avec ceux de Ng, mais sont 
absents de chez Nl. 

12/ ADN selon la revendication 11, caracterise 
en ce qu'ils comprennent une ou plusieurs sequence(s) 
telle(s) que presente(s) sur le chromosome de Nm Z24gi 
entre arg J et reg F, ou region 4 du chromosome et/ou la 
ou les sequence(s) nucleotique( s ) capable(s) de 
s ' hybrider avec la ou lesdites sequences. 

13/ ADN selon la revendication 11, caracterises 
en ce qu'ils comprennent une ou plusieurs sequence(s) 
telle(s) que presente(s) sur le chromosome de Nm 22491 
entre le marqueur lambda 375 a pen A, ou region 5 du 
chromosome et/ou la ou les sequence(s) nucleotique( s ) 
capable(s) de s ' hybrider avec la ou lesdites sequences, 

14/ ADN selon 1 ' une quelconque des 
revendications precedentes, caracterise en ce qu'il code 
pour une proteine exportee au-dela de la membrane 
cytoplasmique . 

15/ ADN selon 1 * une quelconque des 
revendications 1 a 14, caracterises en ce que tout ou 
partie de leur sequence correspond a une region conservee 
au sein de 1 * espece Nm, 

16/ ADN selon I'une quelconque des 
revendications 1 a 15, caracterise en ce qu ' il est insere 
dans un vecteur de transfert ou d' expression tel que 
cosmide, plasmide ou bacteriophage. 

17/ Cellule bote, plus particulierement cellule 
bacterienne ou cellule de Nm, transformee par 1 ' insertion 
30 d'au moins un ADN selon I'une quelconque des 
revendications 1 a 15. 

18/Cellule comportant des genes ou des 
fragments de genes specifiques de Nm, plus 
particulierement cellule bacterienne, ou cellule de Nm, 
35 dont le chromosome est delete d'au moins un ADN selon 



25 
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1 ' une quelconque des revendications 1 a 15, en 
partriculier d'un ADN responsable de la pathogenicite . 

19/ ARN, caracterises en ce que leur sequence 
correspond pour tout ou partie a la transcription d*au 
5 moins une sequence ou fragment de sequence d ' ADN selon 
1 ' une quelconque des revendicatrions 1 a 15. 

20/ Acides nucleiques anti-sens, caracterises 
en ce que leur sequence correspond a I'antri-sens d'au 
moins une sequence nucleotidique selon 1 ' une quelconque 
10 des revendications 1 a 15 ou 19, ou d ' un fragment d*une 
telle sequence, et qu*ils portreni:, le cas echeant, au 
moins une substitution chimique telle qu ' un groupe 
methyle et/ou un groupe glycosyle. 

21/ Polypeptides, caracterises en ce qu*ils 
15 presentent un enchainement d' acides amines correspondant 
a tout ou par-tie d'une sequence telle que codee par les 
acides nucleiques definis dans I'une quelconque des 
revendications 1 a 15 ou 19, ou tel que deduit des 
sequences de ces acides nucleiques, avec, le cas echeant, 
20 des modifications par rapport aux sequences codees ou 
deduites des lors que ces modifications n * alterent pas 
les proprietes biochimiques telles qu'observees chez le 
polypeptide natif. 

22/ Peptides selon la revendication 21, 
25 caracterises en ce qu'il s'agit de peptides exportes au- 
dela de la membrane cytoplasmique, plus specialement de 
peptides correspondant a tout ou partie de ceux cod6s par 
un ADN selon la revendication 14. 

23/ Anticorps, caracterises en ce qu'il s'agit 
30 d ' anticorps polyclonaux ou monoclonaux diriges contre au 
moins un epitope d'un peptide selon la revendication 20 
ou 21, ou de fragments de ces anticorps, plus 
particulidrement les fragments Fv, Fab, Fab' 2, ou encore 
d ' anti-anticorps capables de reconnaitre, selon une 
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reaction de type antigene^anticorps , lesdits anticorps ou 

ieurs fragments- 

24/ Precede d'obtention de banques d ' ADN 

Neisseria meningitidis-specif iques, comprenant : 

5 - le melange de deux populations d'ADN, 

la realisation d*au moins une iteration 

d ' hybridation-amplification soustractive, et 

- la recuperation du ou des ADN souhaites, 
suivie le cas echeant de leur purification avec 

10 1 * elimination des sequences redondantes. 

25/ Precede selon la revendication 24, 
caracterises en ce que pour obtenir une banque Nm 
specif ique par rapport a Ng 

- on melange deux populations d'ADN provenant 
respect ivement d'une souche de Neisseria meningitidis, ou 
souche de reference, pour laquelle la banque specif ique 
doit etre constituee, et d*une souche de Neisseria 
gonorrhoeae , ou souche de soustraction, les sequences 
d'ADN de ces souches etant telles qu'obtenues par 

• cisaillement aleatoire de I'ADN chromosomique 
de la souche de soustraction, notamment par passages 
repetes a travers une seringue, et 

• clivage de I'ADN chromosomique de la souche 
de reference, de preference par une enzyme de restriction 

25 produisant des fragments de taille inferieure a Ikb 
environ, et que pour obtenir une banque d'ADN communs 
entre Nm et Ng, mais specif iques par rapport a Nl, on 
constitue trois banques differentes, dent deux par 
digestion de I'ADN chromosomique de Nm par MBol et 

30 Tsp5091, et la troisiSme, par digestion de I'ADN 
chromosomique de Nm avec Mspl, on opere deux s6ries de 
soustraction et on recupere les ADN presentant la 
specif icite recherchee . 



20 



FEUILLE DE REMPUCEMENT (REGIE 2§) 



BNSDOCID: <WO_9802547A2J_> 



wo 98/02547 



PCT/FR97/01295 



137 

26/ Banques de clones d * ADN telles qu'obtenues 
par mise en oeuvre du precede salon la revendication 24 
ou 25 . 

27/ Application du precede selon la 
5 revendication 24 pour 1 ' obtention de banques d ' ADN 
specif iques d ' une cellule donnee ou d ' un variant donne 
d ' une meme espece de cellule, des lors qu*±l existe une 
autre espece ou un autre variant proche genomiquement , 
et exprimant des pouvoirs pathogenes differents, en 
10 particulier de banques d'ADN specif iques de cryptocoques , 
d ' Haemophilus, de pneumocoques ou encore d ' Escherichia - 

28/ Methode de diagnostic d * une infection 
meningococcique, et plus particulierement de la meningite 
meningococcique, par mise en evidence de la presence de 
15 Neisseria meningitidis dans un echantillon biologique 
caracterisee en ce qu'elle comprend les etapes de : 

- mise en contact d'un echantillon biologique a 
analyser, avec un reactif elabore a partir d ' au moins un 
acide nucleique tel que defini dans 1 * une des 

20 revendications 1 a 15, ou 19, le cas echeant sous forme 
de sonde nucleotidique, ou d* amorce, ou en variante a 
partir d^au moins un anticorps, ou un fragment 
d'anticorps, tel que defini dans la revendication 23, 
dans des conditions permettant respectivement une 

25 hybridation ou une reaction de type antigene-anticorps , 
et 

revelation du produit de reaction 
eventuellement forme • 

29/ Methode de diagnostic d*une reaction 
30 immunitaire specif ique de 1 * infection meningococcique, 
caracterisee en ce qu*elle comprend les etapes de : 

- mise en contact d'un echantillon biologique a 
analyser avec au moins un polypeptide selon 1 ' une 
quelconque des revendications 21 ou 22 ou d ' un anti- 

35 anticorps selon la revendication 23, ou d * un fragment de 
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celui-ci, ces produits etant, le cas echeant, marques 
dans des conditrions permettant la realisation d ' une 
reaction de type antigene-anticorps, et 

revelation du produit de reaction 
5 eventuellement forme. 

30/ Kits pour la mise en oeuvre d*une methode 
selon I'une quelconque des revendications 28 ou 29, 
caracterises en ce qu'ils comportent : 

- au moins un reactif tel que defini dans la 
10 revendication 28 ou 29, a savoir de type acide nucleique, 

anticorps ou peptide, 

- les produits, notamment marqueurs ou tampons, 
permettant la realisation de la reaction d * hybridation 
nucleotidique ou de la reaction immunologique visee, 

15 ainsi qu * une notice d ' utilisation. 

31/ Composition vaccinale incluant dans son 
spectre, en particulier en association avec au moins un 
vaccin pour I'enfance, une prophylaxie a visee anti- 
meningococcique, et destinee a prevenir toute forme 

20 d' infection par Neisseria meningitidis, caracterisee en 
ce qu*elle comprend, en association avec un/des 
vehicule(s) physiologiquement acceptable( s ) , une quantite 
efficace : 

- de peptide selon la revendication 21 ou 22, 

25 ou 

- d' anticorps ou de fragment d * anti-anticorps 
selon la revendication 23, 

ce materiel etant eventuellement conjugue, afin de 
renforcer son immunogenic! te, a line molecule porteuse 

30 telle que proteine de polyovirus, toxine tetanique, 
proteine issue de la region hypervariable d'une pillne. 

32/ Composition vaccinale incluant dans son 
spectre, en particulier en association avec au moins un 
vaccin pour l*enfance, une prophylaxie a visee anti- 

35 meningococ^xque, et destinee a prevenir toute forme 
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PROC NATL ACAD SCI USA, AUG 15 1991, 88 
(16) P7175-9, UNITED STATES, XP0O2044636 
voir le document en entier 

WOLFF K ET AL: "Identification and 
characterization of specific sequences 
encoding pathogenicity associated proteins 
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ANALYSIS" 

GENE. 1995, 166, 1Q5-110. XPO02O44641 
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Corrform«m«m k Taitiol* 17.2)a), o«rtainM r«vendications n'ont paa fait Tobjat d'une recherche oour les motifs •urvanta: 

1 . I I Lm ravandioattono n** 

sa rapportant a un ob^ot k I'agard duquat radministratton n'aat pas tenue do prooeder a ta rocharcha. a savoir: 



2, I 1 Laa rwandtcationa n*** 

aa rappoftant k dea partiaa da la damanda intemationale qui na rompiistant pas sutfiaainment les oonditiona prascrrtaa pour 
qu'una racharoha a*gRifioativa putaaa atra aHactuaa. an partioubar: 



3. 



I I Las ravandicatlons n 

aont das ravandicationa dapandanlas at na sont pas radtgaes contomamant aux dtsposttions de ta oauxtama at da la 
troiaiania pnraaaa da la ragla 6. 4. a). 



Cadra II Obaafvationa - loraqu'il y a abaanoa d'unfta dm rinvantlon (auita du point 2 da la pramtara faullta) 



L'admtniatrabon ehargaa da ta racharcha imam ati on ale a trcuva pJustaurs invant*ona dans la damanda intemationaJe, a savotr: 



voir feuille supplemental re 



□ Comma toutas las taxes additionnaHas ont ate payees dans las datsia par \e deposant, ta oresant rapport de recherche 
intemationale porte aur toutas les revendications pouvant taire I'objat d'une recherche. 

I i Comma toutas las recherches portent sur les revendications qui s'y pretaient ont pu etre etteotuees sans effort parucultar 
juatifiarTt una taxe additiormejle, Tadmirtistrahon n a solttoite te paiament d'aucune taxa de oette nature. 



□ Comma una partie aaulement dea taxaa addittonnaliea damandaes a ate payee darts tea d^lats par la dipoaant. ta orasent 
rapport de reoherohe intamationate ne porte que aur tea revendioabons pour lesqueUas las taxes ont Me payees, a savotr 
lea revandicalions n * 



□ Auouna taxa addittonnelle demandee n'a M payee darts las debars par le deposant. En consaouenca. la present rapport 
de reonerohe intemationale ne porte que aur t' invention mantionnee en premier iieu dana lea revendications; etle est 
couverte oar tea revendicattona n °* 



Ramarqua quant a ta reaarve 



j X I Las taxes additiortnetles ataiant aooompagneaa d une resefvs da la part du depoaan 
I I La patement das taxes additionrtelles n 'at sit asaorti d' 



laucune reserve. 



Fomnilaire PCT/lSA/21 0 (auHe de la premiere feuitte (1 )) (JuHtet 1992) 

BrJSDOCID: <WO 9e02547A3J_> 



Oemande Internationale No. PCT/FR 97/01295 



SUITE DESRENSEIQNEMENTSINOIQUESSUR PCT/ISA/ 210 



1. revendi cations: 2-10 et 1,14-23.28-32 partial lenient 

ADNs caracterises en ce qu'il comprennent une ou plusieurs 
sequence(s) tell(s) que presente(s) chez Neisseria 
meningitidis mais absente(s) chez Neisseria gonnorheae , 
cellule hote , ARN , acides nucleiques anti-sens, 
polypeptides ,anticorps , methode de diagnostic, kit de 
diagnostic , et conposition vaccinale corrsepondants , 



2. revendi cations: 11-13 et 1,14-23,28-32 partial lement 

ADNs caracterises en ce qu'il comprennent une ou plusieurs 
5equence(s) tell(s) que presente{s) chez Neisseria 
meningitidis mais absente{s) chez Neisseria lactamica , 
cellule hote , ARN , acides nucleiques anti-sens, 
polypeptides ,anticorps , methode de diagnostic, kit de 
diagnostic , et composition vaccinale corrsepondants . 



3. revendi cations: 24-27 

precede d'obtention de banques d?ADN Neisseria meningitidis 
specif iques comprenant le melange d'une population de 
Neisseria rroningitidis , avec une population de Neisseiria 
gonnorheae, soit de Neisseria lactamica , banques de clones 
d'ADN et leurs applications correspondantes , 



BNSDOCID: <WO 9802547A3J_> 



RAPPORT DE RECi|pK:HE INTERNATIONALE 

Raasolgnements retattfs aux membres da lamllles do bmveis 



B Intomatlonmle No 



PCT/FR 97/01295 



Document brevet oit^ 


Date de 


Membre(s) de la 


Date de 


au rapport de recherche 


publication 


famille de brevet(s) 


publication 


WO 9405703 A 


17-03-94 


AM 
MU 




29-03-94 






o^'P9fi'Xf\ A 


17-03-94 




tr 


UD&DluO M 


23-11-94 


EP 0452596 A 


23-10-91 


AT 




15-10-95 




All 
MU 




06-04-95 




AU 


7755091 A 


11-11-91 




CA 


2080812 A 


19-10-91 




np 
uc 




26-10-95 




Ut 


CQ1 1 19c 1 T 


13-06-96 




urn 
WU 


Oil A 


31-10-91 




CD 

tr 


nCOCftQC^. A 


03-02-93 




cc 
tb 


cUouy^D 1 


16-02-96 




Jr 


CCn/IQQQ T 
DDU^Ooy I 


29-07-93 




1 IC 


ooiooio A 


16-07-96 


WO 8803957 A 


02-06-88 


A 1 1 

AU 


CI CC /I £ D 


07-11-91 




A 1 1 

AU 


1Q41900 A 


16-06-88 




DK 


413/00 A 


23-09-88 




EP 


□d/2Ut;9 A 


22-06-88 




JP 


1503355 T 


16-11-89 




KR 


9511719 B 


09-10-95 




US 


5541300 A 


30-07-96 




us 


5595874 A 


21-01-97 




us 


CC A 7 Q AO A 

5547842 A 


20-08-96 




1 IC 


5593841 A 


14-01-97 




us 


5683876 A 


04-11-97 




us 


5677127 A 


14-10-97 




lie 


30//i^0 A 


14-10-97 




US 


C C7 T 1 00 A 

5o//l^:9 A 


14-10-97 




lie 

us 


5o934do a 


02-12-97 




us 


5691149 A 


25-11-97 




us 


5593459 A 


02-12-97 




us 


5679520 A 


21-10-97 




lie 


DD/40O4 A 


07-10-97 


EP 0337896 A 


18-10-89 


AU 


615286 B 


26-09-91 




AU 


3300489 A 


19-10-89 




CA 


1339261 A 


12-08-97 




DE 


68907772 T 


04-11-93 



FormuUire PCT/ISA/210 {anneia fxmiitaa dft bravets| (juifiet 1992) 
BNSDOCID: <:WO 9802547A3 I > 



page 1 de 2 



RAPPORT D:^^£CHERCHE INTERNATIONALE 

RensalgnenMnts relaiHs aux membres da famOlas de brevets 



« 



Oeni. intematlonalfl No 

PCT/FR 97/01295 



Oocument brevet cite 
au rapport de recherche 



Date de 
publication 



Membre<9) de la 
tamille de brevet (s) 



Date de 
publication 



EP 0337896 A 



ES 2058566 T 
JP 2203800 A 



01-11-94 
13-08-90 



WO 9015621 A 



27-12-90 



AU 5851390 A 



08-01-91 



FormuLaira PCT/ISA/210 (annexe immitm* da bravatm) {j/aiiei 1992) 
BNSDOCID: <WO 9802547A3_I_> 



page 2 de 2 



INTERNA 



'^^HAL SEARCH REPORT i 



r^ppllcatlon No 

PCT/EP GO/00135 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12N15/31 C07K14/22 A61K39/095 C07K16/12 G01N33/569 



Aocordtngto IntemaiionaJ Patent Classifioation (IPC) or to both nationai ciaaaification and IPC 

B. RELOS SEARCHED 

Mimnnim eocumontobon searched (elassrfioation system fotiowed by classitioaaon symbois) 

IPC 7 C12N C07K 



Documentation searoiied other than rmnimum oocumerrtation to the extern that such documents are induded in the fields searched 



Electronic oota oase consulted duhng the tntemaiiortaJ search (name of data base and, where practicai, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with indication, where appfOfuiate, of the relevant passages 



Relevant to otaim No. 



DELAHAY RM ET AL: "Involvement of the 
gonococcal MtrE protein in the resistance 
of Neisseria gonorrhoeae to toxic 
hydrophobic agents" 
MICROBIOLOGY, 
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